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...BUT THE JOKE WAS ON HIM/... by %%n ‘4, 


WAS IN LOVE WITH A 
‘CHARMING GIRL, SHE SEEMED 
THESE LIFEBUOY ADs, ‘TOUKE ME~YET SHE TURNED 
AMUSE ME. | ALWAYS “iat ME DOWN. TOO LATE I 
rae 

READ THEM — BUT ! Pater tcspelecs DISCOVERED WHY...1 HAD BEEN 
CANY BELIEVE 50 MANY uo cAM WRECK A (CARELESS ABOUT 8.0" 

MAN'S HAPPINESS. KNOW. 

THAT ONLY TOO WELL 


| te & 


{TELL YOU THIS BECAUSE | 
DONT WANT YOU TO MAKE 


You MEAN... 1M GUILTY. 
SOMETIMES? THOSE '8..” ADS. 
| LAUGHED AT— IS THE JOKE 
(ON ME? 1S THAT WHY EDNA 
1S OFTEN $0 COOL TO ME? 


: Get the facts STRAIGHT 
about “B.O." 


ERY normal person perspites. Pores give 0 
‘odor-causing waste daily. Stuffy overheated room 
offending. Play saf 


B.0. GONE — everything rosy / 


MANGE TO LIFEBUOY 


athe regularly 
hygienic scene tells 
1p!" Lifebuoy gives extra 
abundant, penetrating lather purifies 


Great for the skin 
Manage Lifebuoy's bland, ) 
‘creamy lather well 
pores; then rinse. Do 
Dightly. Watch yourskia cleat 
sod freshea— glow with new 
Adopt Lifebwoy today, 


iw SEF a coon Clem 


SLi n a 

D\o( ne wait a gone 
Fat CEA a es 

12 Serr Ghepcor ron 
We ERY TM 


whisks them off in a jiffy—you get 
the smoothest, cleanest shave ever. 


Mimaxgnacexpecanrihng bot 
rough, spocty shaves with light, 
quick-drying lather. But,by laboratory 
‘ests, Lifebuoy Shaving Cream lather 
holds 32% more moisture. It sashs 
Wiry whiskers exene sof—the razor 


Lifebuoy soothes, prot 


much lather. Get itat your druggist 
(Or write fora free tial rabe to Lever 
Bros Ca, Dept. A142 Cambridge, Mass. 
(Thivoffergoed in U-S. and Canadaenly) 


Look Under the Paint 
when you Look at All Three’ 


Hoating Lower ts one reason 
th hey ve wails ing PY Y, mouth die 


MICIICUS HEI  Nomb One car! 


inded men are particular about 
But you want « lot more! 


‘OU mechanically- 
good looks in a ca 


So you're just the men we like to talk to about the new 
Plymouth Six. You know what it means to have a 
horsepower, six-cylinder motor in a car of this size! 

‘You understand the value of Floating Power engine 
mountings—the value of mounting an engine on rubber 
and steel at two points instead of four! So it can rock 
gently on its axis .. . without fighting the frame! 

‘You know the hydraulic principle—and how well it 
works in brakes. You know what makes a car safe. So 


PLYMOUTH SIX 
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you like Plymouth’s safety-steel body, its rigid-X frame, 
its safety-glass windshield! We like you men to “Look 
at All Three” — because you're picking Plymouth? 


IT'S A SIX AT $60 LESS THAN LAST YEAR 
Business Coupe $495, Rumble Seat Coupe $545, 4-Door 
Sedan $575, Coavertibie Coupe $595; all prices fo. b. factory. 
Convenient time-payments. Free-wheeling, rigid-X feame, e359 
shift transmission. Automatic Clutch optional — $8. 


SOLD BY 7,232 DESOTO, DODGE AND 
CHRYSLER DEALERS EVERYWHERE 
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How a Man of 40 
ean Retire in 
15 Years 


T makes no diffe 
saving have be 


fully laid plans for years from today with a monthly income guaranteed to you 
on.Itmakesno for life. Ni us should happen 
ch today as you to you before that time, we would pay your wife a 
income for . Or, if you should be disabled, and 
were unable to continue your payments, we would make 
wr you, and pay you a disability income berides! 


your 
1 upset by the depres 
if you are worth half as 1 
n 1029, mont 
shy de 
me Plan, you can arrange to quit work forever fifteen then 


8250 a Month beginning at age 55 


more comes back to you at retire- 
ment age, 

Write your date of birth in the 
freedom from money worries and coupon below and mailit today. You 
‘you can have all the joys of reerea- will receive, without cost or obliga- 
ion or travel when the time comes tion, a copy of the interesting illus- 
man wantsthem most. _ trated booklet shown above. It tells 
all about the new Phoenix Mutual 
iy Retirement Income Plan. Seid for 
‘The income is not limited to $250 a your copy of the booklet now. The 
month. It can be more or less. And coupon is for your convenience. 


only that, but if somet 


rely following a simph 


pose you de 
onth best 
is what you get: 

check for $250 when you reach 
nil a cheek for $250 every month 
thereafter as long as 

A life income for your wi 
dic b 


at age 55. Here 


14 illness or accident st 
ning power for good. 


ages you wish: 55, 60, 65, or 70. 
It sounds too good to be true. But Haw much does it eost? When we 
itisn't. Thereare no “catches” init, know your exact age, we shall be i et elisa 

to tell you. In the long run, the eco a 
1 will probably cost nothing, be 
you are in good cause, in most cases, every cent and 


year-old company with 600,000,000 
nce in force. I 
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“Now 


we can advertise it” 


Products are nearly always put on the market before they 
are advertised. Quite frequently, changes have to be made 
in an article before the public generally will accept it. Col- 
or, design, flavor—those are some of the things the public 
has to be consulted about. Sometimes a product won't sell 
at all and simply has to be discontinued. As soon as people 
show that they welcome an article, and as soon as all re- 
finements and improvements have been added, then you 
could hear the manufacturer say, “Now we can advertise.” 


When you buy advertised goods, you may know they 
have gone through the experimental stages. You may be 
sure that the manufacturer knows they are right and that 
he is willing to stake his reputation on them. You may be 
confident that you are buying goods that have sold and that 
would continue to sell without any advertising at all. For 
advertising merely lets all of the people know—now—what 
considerable numbers would find out by word of mouth 
ten years from now. 


Of course, advertising goes a step farther. Word of 
mouth hardly ever tells all the uses of a product. It often 
doesn’t give the real reasons for its superiority. Advertis- 
ing tells people all about a product and the numerous ways 
in which they can use it. 


Let the advertisements be your guide. When the manu- 
facturer says, “Now we can advertise it,” you know that 
you can safely say, “Now we can buy it.” 
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MEET 


OPPORTUNITY 


PPORTUNITY for well-trained people is 
Afreater today than ever before; changes 

fare more frequent. Increased capacity to 

sume responsibility is sought, whether it 

lowliese office job or 1s high dip- 
ission. 

vrsities ure extending their facilities 

to imeet the demand for practical, at well 


study at home offer to unyone anywhere who 

is eapable of undertaking this work an op- 

portunity to carry on bis training under 

interested University educators, 

‘Whether your objective is economic ad- 

ner jon of the arts 

jences, or freater social service, write 
srithout avy ecing of obligation 

‘The success of thousands of home study 
students has proved the real value of this 
type of instruction. 

‘A partial lst of courses is given herewith. 
A bulletin showing the complete list inelud- 
ing igh school courses will be sent on re- 
‘quest. If you will write us, we shall be glad 
to help you with your progeam of study, 


COLUMBIA UNIVERSITY 
HOME STUDY 
COURSES 


A 


What About 
NNUITIES? 


By LEON MEADOW, Financial Editor 


ELOW is a letter received retently 
by this department brings up 3 
‘question which we believe is general 

enough to be of interest to all readers of 

these columns, 


Popa Scene Mont 
Popular Science Monthly, 
| 381 Fourth Ave, N.Y. 


1 follom your Snancal, articles ex 
month with interest, especially those de- 
‘oted to life insurance problems, Have 
wanted for a long time to see something 
about life insurance annuities in these 
‘columns. 1 think it is a form of insurance 
about which people are particularly un- 
informed. I know I am. 

Have you neglected ‘writing about an- 
nities on purpose? I mean do you con- 
sider them unwise or unsound for some 
reason? T would appreciate learning more 
about annuities, in. what 
they are sold and what their purpose 
| Sincerely yours, 

Arthur Willams, Rivera, 1 


icles each 


If Mr. Williams is under the impression 
| that 1 don’t favor annuities, he is wrong. 
| think the subject is of suficient general 
| interest to warrant writing my reply in 
| the form of an article 


‘This phrase is somewhat mis 
nites, strictly speaking, do not fall under 
the head of life insurance, for the simple 
| reason that they do not carry the face 
‘vole death benefit by which all life in- 
surance contracts are identified, 
| First examination of this statement may 
lead the reader to believe that annuities, 
therefore, have nothing to do. with life 
insurance, but should come within some 
| other type of investment classification. 
‘The truth of i is that annuities are a 
combination of both, being guaranteed 
jestment. incomes based on a conserva 
tive rate of interest plus an extra factor 
hhased on special mortality tables, as de- 
rived from the past history of many thou- 
| sands of policy holders of this type. This 
Will perhaps be clearer as we describe the 
various forms of annuities and the ex- 
amples best fitted 10 each form. 
LE PAYMENT ANNUITIES: 
y Euarantees the holder 
‘without return of bal- 


ance of principal, Let me clarify that, The 
annuity must be bought outright and’paid 
for in a single lump sum, Immediately 
thereafter, the holder receives an annual 
guaranteed income for the remainder of 
his life. 

Suppose, forthe sake of ilustration, 
that a man at the age of sixty has at his 
Alisposal $50,000 worth of secuttien. He 
has no dependents to care for, and is 
anxious to retire, His investments, if they 
average the good yield of §¢, bring him 
$1,500 a year, But that's not enough. He 
needs $50 a week to maintain a scale of 
living that approaches the one he now en= 
Joys. If he turns that $30,000 over to an 
{insurance company and purchases an an- 
tity for that sum, here's what happens. 
The insurance company will pay him $2,- 
793.30 a year for the balance of his life. 
This is $54 a week, 


HERE is what is meant by “without re. 
turn of balance of icipal””: when 
he dies, the balance of his $30,000 prin- 
tinal, (ot dfercoce between“ priocpal 
and amount be has already received in 
annual income, suming that there is a 
difference in his or), remains with the 
insurance company, ad doc not goto 
any heirs he may have, On the other hand, 
of course, the man may live to be 80 
eats ld: In’ whlch case be hay aleady 
awn ta teeaty Years of ancl lncon 
the sum of $5026800, ‘whichis lmoat 
twice as much as ‘original principal, 

"Thi type of anouty ie alo Sol wth 
a return of balance of principal, should 
the purchaser die prematurely, But nature 
ally the income per year is less than in 
the above contrat, Taking the sme’ 
ample, the man of sixty would receive 
$2,373.30 a year or about $46 a week. 
Bis, i he 42d at seventy, altcerecelviag 
§25735 fn ten years of anual Income, 
ere woul st be tome $5900 fel Tor 
any dependent or beneficiary he might 
ae to ae, 

From which it may be agen that the 
vale ofthe firs type i for the man wis 
absolutely no dependents, but who has a 
strong need for maximum income while he 
lives The second type Ts more desirable 
for the man who, while nediog 2 larger 
‘income than could otherwise be obtained, 
foo tedees to feswefomctiog be 
ii, 

‘The first type is likewise admit 


be for 


ditions. A great many widows 

sizable estates, now find themselves. wi 
greatly depleted incomes due to dividend 
and bond defaults, (Continued on page 7, 
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(Continued from page 6) 


It becomes necessary to cut into the prin 
cipal of the estate to maintain their scale 
of living. As this is done, the income de- 
creases, and each year more principal is 
needed’ It doesn’t take long to exhaust 
both. An annuity, of the first type de- 
scribed, fits that situation perfecti 

GUARANTEED ENDOWMENT A’ 
| NUTTY: This form differs from the Single 
| Premium Annuity in that payments are 
made annually over a certain period of 
| years, rather than in one lump sum. Guar- 
| anteed Endowment Annuity enables a 

man to start paying a stated amount each 
year until he decides to retire. Upon 
retirement he will be granted a guaranteed 
annual income for life, on the same basis 
as already described—that is, either with, 
fr without return of balance of principal. 


FPOR 8 concrete example, take a man of 
35 who decides he would like to retire 
at 65, Actually, be is not bound by the 
Company stipulate and to hold to his 
retirement date. He may terminate his 
payments. when desired, and the guaran= 
teed income will be paid accordingly. Tn 
four case, however, he is going to continue 
his snodal: payments forthe full thirty 
years, He sets the amount he ean pay at 
$o00 a year or about $11.50 a week. After 
thirty seats, at sity-tive, he decides to 
retire and {6 begin drawing his annual ine 
Come, He is then entitled to. $3400 a 
| montis for every’ $100 unit which he has 

paid annually. In other words, he receives 
$2438 a year for the rest of his ie, This 
ik $47.00'a week—more than four times 
the weekly payments he his made! Should 
the man die before his retirement age, and 
ding 1 
ng annival payments, Ube c 
death beneft, tm 30 much as ite cask value 
+ payable to heirs or beneficiaries. How- 
wer, similar to all other annuity con- 
tracts, it has no facectalue death benefit 
| “this contract i designed primarily for 
those who do not need additional life ine 
surance protection, but who do with to 
provide & guaranfced annual life income 
or themselves, beginning ata period when 
their earings’ have decreased. or ceased 
‘lve to retirement. No. physical 
ion is necessary, 

‘One phase of Guaraniced Endowment 
Annuity’ has @ partial relationship to life 
fnsurance, Tt is possible in the case we 
have taken for the man to discover that 
for one reason of another, he needs more 
life insurance. He can accomplish this by 
itching the annuity to any form of life 
ance he wishes. The insurance then 
becomes dated back to the time when the 
enmity sous issued and the premium is 
fused on that date, Due to the fact that 
the man bas been carrying an annuity 
Contract, the cash value is greater th 
it would be in a life insurance policy 
force the same number of years. Th 
justment is also made. The most common 
Istance fo which bi rane fe made 
among. the "temporarily -uninsurables.” 
‘That Is. people, who through some tempo- 
rary physical condition, eannot qualify for 
life insurance: (Contiiued on page 8) 
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Yet, in three, or five, or ten years they | 
may be perfect “risks,” Not wishing 10 
lose the smaller premium accorded to 
younger age, they take out this type of 
annuity pending the time when they are 
‘again insurable 

DEFERRED SINGLE PREMIUM 
ANNUITY: There are some men who 
foresee, through force of circumstances, 
need for a definite annual income for life 
to begin at some future date, It may be 
because they have some temporary form 
of income to provide for their immediate 
needs. Whatever the reason, the means 
are available through this type of annuity 
contract. It is bought outright, and the 
income, guaranteed for life is deferred 
until the specified date, Because of its 
terms, this contract brings in an even 
larger annual income than The Single 
Premium Annuity, described frst inthis 

JOINT SURVIVORSHIP ANNUITY 
As the name implies, this contract is writ- 
ten for both man and wife, It is ideal for 
the couple who are without dependents 
and who wish to buy for themselves a 
guaranteed income for as long as they 
live. In the event of cither's death, the 
full sum of the annuity continues to go 
to the survivor, 

TEMPORARY ANNUITY; This is a 
form of annuity contract designed to be 
4 in connection with life insurance, 
arly it is purchased by a man who 
already has some form of endowment in- 
surance, That is, a man may have endow- 
ment insurance which matures when he is 
65, At the age of 45 he may find that cir 
cumstances make it necessary for him to 
have an immediate income, Unwilling to 
cash in his endowment policy which is de- 
signed (o take care of his later years, he 
can purchase a single payment temporary 
annuity which will. tide him over the 
period of years in which he will need the 
additional income, oF until his endowment 

That covers most of the more common 
forms of annuity contracts, It is not pos- 
sible, because of space limits, to describe 
some of these forms more’ thoroughly 
Wherever practical, this department has 
attempted to analyze insurance coveray 
from a cost standpoint and to show read- 
ers of Porctan Science Moxtar.y what 
they pay for when they buy insurance. 
With annuities, it is impossible to do s0 
without hecoming so technically involved | 
that no one, including the writer, will be 
makes the wheels co 

innuities, as 
stated before, are based on special mortal 
ity tables which in themselves are highly 
complicated affairs, 


from 


HERE is one more definition to 

‘made, and that is an explanation of 
the ANNUITY OPTION, This is exer- 
cised in Tieu of a cash settlement of a life 
insurance estate, The beneficiary may pur- 
chase a guaranteed life income instead of 
receiving the cash estate. The amount of 
annual income is determined by the age 
Of the beneficiary (Continued on pate 9) 
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CONSTRUCTION KIT FOR 
MAKING A BATTLESHIP 
MODEL AT LOW COST 


"TO ENCOURAGE you to build our 
new ship model, the battleship 
Texas, which is shown on pages $8 and 
89 of this issue, the Popular Science 
Homecrait Guild is offering a complete 
construction kit of materials for $6.95, 
shipped postpaid to any address east of 
the Missisippi River. To points west 
Of the Mississippi itis necessary to charge 
50 cents extra because of the high ship- 
ping costs 

The amount of material required to 
make a model as large and elaborate as 
this—the hull is 3 it, long—is surpris- 
ing. Experienced model makers, most of 
whom have spent untold hours’ shopping 
for hard-towget supplies, know this, but 
beginners often have the idea that’ they 
fn 0 out and get whatever is necessary 
in the course of a Saturday afternoon 
‘They quickly discover that the materials 
used in ship model making are not so 
easy (0 obtain, especially in small quan- 
tities. 

Each kit for making the battleship 
contains five pieces of soft, straight 
frained pine for the hull, 34 by 634 by 
36 in. all the necessary Wood for making 
the superstructure, turrets, boats, and 
other parts, each piece being cut fo the 
approximate thickness, width, and length; 
wooden rods 1/16, 14, 3/16, ¥4, and 5/16 
jn, in diameter for tasts, guns, search- 
lights, and the like; sheet’ brass'in three 
thicknesses; three sizes of brass wire; two 
sizes of brass rod; 34-in, brass tubing for 
the funnel; brass tubing for the pro- 
peller tubes; soft metal and very small 
chain for the anchors; silk thread; large 
‘and small glass beads; nails, pins, and 

tcheon pins—in fact, eve 

‘quited for making an exhibition model 
except, the paints, Tf a working model is 
desired, the machinery, of course, must 
he obtiined separately. The kit also in- 
cludes a complete set of blueprints show- 
ing the model full size. Bought separately, 
they’ alone cost $1. 

Tf you wish to save yourself the work 
fof marking and sawing out the five main 
hhull pieces or “lifts,” these will be cut 
‘accurately to. shape ‘upon request at an 

jonal charge of SO cents. 

‘A coupon below is given for your con- 
venience, but if you do not wish to cut 
the magazine, you may order by writing 
1 separate letter. 


Popular Science Homecraft Guild, 
381 Fourth Avenue, New York, N.Y. 


Please send me all the materials (except 
paints) required for building! a $-It. 
exhibition model of the U. 
‘and also’ Blueprints Nos,” 197 
Di Linclose $6.98 (or $7.48 if shipment 
gto be made west of the Mistatpet 
Send C. 0. D. 


Name. 
Address 
city 
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WHAT ABOUT 
ANNUITIES? 
(Continued jrom page 8) 


at the time of the insured’s death. In all 
fases, it is much larger than the income 
derived from the usual investments made 
‘with the same amount of cash. 

“To summarize: annuities are primarily 
designed 10 produce for the purchaser 3 
uaranteed annual life income or an in- 
Come over a designated period of years 
‘The word “guaranteed” ‘cannot be em 
phasized too strongly, especially in these 
times of ‘sadly deated security prices. 
Even in normal times, security prices are 
subject to fluctuations which make it un- 
wise to place one’s entire dependence on 
interest yielding. investments. Annuities, 
bought from reputable compa 
—with a capital “S,” and as such they 
deserve an important place in anyone's 
consideration of financial security and ine 
dependence. 


To Help You Get Ahead 


HE booklets listed below will help 
every family in laying out a financial 
plan. ‘They will be sent on request. 


‘The Investment Aspect of Life 
Insurance, by M. A. Linton, presents 
life insurance as an exceedingly worth- 
while investment as well as a form of 
protection, Provident Mutual Life In- 
surance Company, of Philadephia, Penn 
sylvania, will mail a complimentary copy 
upon request. 


Before 65 and After explains the 
full deaails of a Retirement Income, with 
full Life Insurance, Disability’ and 
Double Accident benefits. Sent on request 
by The Equitable Life Assurance Socity, 
393 Seventh Avenue, New York City. 


How to Get the Things You Want 
tells how you can use insurance as an 
active part of your program for gettin, 
ahead financially ix Mutual Life 
Insurance Company, 328 Elm Strect, 
Hartford, Conn., will send you this 
booklet on request. 


Sce How Easy It Is tells how itis 
possible to start off with a definite 
plan, for creating an immediate esate 
leading to future financial security. Get 
jour copy of this booklet by writing to 

tal Life Insurance Company, 511 
Fifth Avenue, New York City. 


“You Can Have An Income As 
Long As You Live,” a booklet de- 
scribing simply and clearly how the An- 
auity can be used co provide @ guaan- 
teed income for life. A copy will be 
sent on request to Inquiry Bureau, John 
Hancock Mutual Life Insurance’ Com- 
any, 197 Clarendon Street, Boston, 
fassachuserts. 


rp 
UNRULY 
HAIR 


Stays Neatly 
Combed 


JS XOUR HAIR dlicule 40 keep in 
Place? Does it lack natural gloss and 
lustre? Itis very easy to give it that rich, 
slosy and orderly appearance 80 essen” 
tial to well-groomed 

Just rub alittle Glostora 
hair once oF twice a week—or af 
shampooing, and your hair will 
stay, each day, just as y 

Glostora softens the h 
pliable. Then, even stubbora hair will 
stay in place of its own accord, 

Te gives your hair that natural, rich, 
wll groomed fect nstead of leavin 
stiff and arti as waxy pastes 
and creams do, oo one 

Glostora also keeps the scalp soft, and 
the baie healthy by restoring the natural 

from which the hair derives its 

loss and I 
‘Try it! See how easy it your 
hair combed any style you lke, whether 
parted on the side, in the center, or 
brushed straight back 

If you want your 
hair to te down pare 
ticularly: smooth ‘and 
fight, after applying 
Glostora, simply 
moisten your hair 
with water before 
brushing it. 

A large bottle of 
Glostora costs but a 
tifleatany drugstore 


hrough your 


Nothing Taken for Granted 
In This Business World 


Want watking through » business street 
of this city the other day, I saw a sign om the 
Second story of a building. “Ding-Dong Print~ 
Jing Company,’ it read, and, beneath, to pre~ 
vent, suppose, anybody's supposing that the 
concern operated a drug store, was the word 
“Prloting” That interested me and 1 besa 


takes, added “Ed 
cal Supplies” to that 
legend. "The Modem 


Ii way nto ts show 
room, had the pie put * under 
ite mam ig Clty. Dru” Company 
Dru, fead another sign. Proceeding alana, 
ang’ Stotsh Hat Company ts, Bowes 
ch."Support Company—Arch Support 
Xeaneld Water Comping Watcher? Tip 
Top" Motoreydle Company —Motoreyces. 
reuin't cattion them all: you wadoubtedly 
et the idea, Te changed the ames a ite, 
fine have not altred the fact. ant there 
need (oF & Sodety” for the Elimination. of 
Useless Use of Paint, or something? Probably 
the value of the paint, time, and labor re- 
{iced to place totally unnecessary lnformae 
Non of thir Kind on the signs outs of busi- 
st place, it saved, would be si 
fay foe the eosin of Hoover Dam, 
macine Ws just one of thee thing there’ 
thing you an lo about, but Ik struck me 
ssa highly ridiculous Thad to tll you about 


There's Much Astronomy 
in the Course of a Year 


1 suave boon a subscriber to your mazazine 
for tome time ao have eajoyed the special 
thpartments. very. mich, Asan amateur in 
“stronomy” and meteorology 1 would ike to 
ive you create department “Helpful Hints 
to the Amateur Astronomer and. Meteorolo= 
‘st? Probably a lage number of your rx 
ra would join in this request, Hope my” su 
feation is received favorably by you—-R 
Ey Des Moines, In. 


How Shape His Iron Pail: 
Oval, Circular, or Square? 
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Homeccafters Organize 
a Club in Mlinois 


Ir ws with great pleasure that we may now 
announce to you the organization of “The 
Homecrafters® club at Rockford, Ill. At our 
first meeting, where considerable enthusiasm 
was displayed, we perfected a permanent or- 
Sanization ‘with thirty charter members. The 
calls represented are quite varied, covering 
practically every field of endeavor applicable 
to "Homecralters” We expect to have stated 
meetings every two weeks and have made 
arrangements for a. series of lectures, both 
‘oral and llustrated, covering the various 
‘rafts. While the club is still a tyro, we can= 
hot recommend too highly the organization 
similar clubs elsewhere —E- KD, Rocke 
ford, Mt. 


Can't “Our Readers Say" 
Keep The Wolf Away? 


T save been a reader of Porotax Scirscx, 
Moxritey for a long time. I was a subscriber 
inefore this department was added and 
fet that Thave refrained from writing to you 
i evidence of areal sel-contol ado the 
sore perplexity that prompts me to write 
this, A question that’ has troubled me for 
same tint ie Was Our Readers Say the ae 
‘or result of the world o re 
ember correctly they came upon us about 
the same time, Thad not let the matter trouble 
me muck unill T re 

eived the current ie 
‘ue and simultaneous 
Ty read the news that 
heat had reached 
hnew all-time tow. T t 
have never seen Fa= 

tional answer to 3m 

‘other, question so. it 

would hardly be fair 

to you—or myself— 


om in Owe 


ihe is keen enough to see a point in any of 
the answers (or questions, including this ene) 
hhe can lit himeelt out of the depression. So 
Please keep right on with Our Readers Say 
and ako with the Jes: important matters of 
Science and invention to which you have al- 
ways given a large amount of valuable space, 
=S:'P. Fallon, Nev. 


When Engines Run on Watec 
Old England Will Have Them 


As comparatively: new reader of Porttan 
Scusxce Moxtany, may I express my appre- 
dation for the pleasure and intered I have 
Uerived from it? The main object of my let- 
‘er, however, sto answer the sugsestion male 
by'V. E. J. Pasadena, Cali, in a recent ise 

‘ap engine run on water. Some 


took out master patents for am internal com- 


bustion engine run on water, In his engine, 
water flowed into a lead plate battery: where 
it was transformed imto hydrogen. The gas, 
‘then fed into the cylinder in the usual way, 
‘was compressed and ignited, Practical tests 
Were claimed to be very satistactory.—J. B, 
AEY"Newenstle-on-Tyne, England, 


Then The Mississippi River 
Mast go Rollin’ Uphill 
Do we always travel downward? A few 


years ago. a world-renowned astronomer 
‘wrote, “In the realm and reaches ol space, 


meee 


sw” With tha in 
mind, pethaps several 
reaers of” Porvess 
SirveeMoxree 
imay wish to end 908 
{hele views onthe fale 
lowing thought 
there are no spots on 
the lobe that are ale 
‘ways called top and 
Totton, cannot any 
inivida my thatthe 
Spot where he stants & the top of the work 
ite him? Tt 2o,then does not any indi, 
Iraveling, always go downward i surface Tee 
egulritin are disregarded? He would. g0 
doom from London to New Work and doson 
{rom New York to London, ‘The confusion 
fine, T thin from our human way of re 

Zarding objects and locaons practically l= 
trays as relative to something ese, In travel 
In over our abe, I think there neither up 
for down but, sivt perhaps properly, ut 
Sard and aroubd. Yet ie would sound odd to 
Speak of keine outward to London or around 
io Pass T shoul ike the views of thers on 
thie qoction of reality fn direction ve rather 
Ulrection ony as there may be ba such thing 
realty fn direction=—A. V. ty Philadelphia, 
Pe 

You Short Wave Workers, 

Take a Look at This! 


‘Tx request of W. S, McAlester, Okla, for 
an artide on the construction of an ultras 


tic 
acquired a 4 

‘combination receiver 

After Tistening in 

‘couple of times, Leon- 

‘haded “there. as no 
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make hash of a good short-wave program. 
Tl let you in on it before I pass it on to the 
over-worked Federal. Radlo Com 


‘Why not gather all the leensed amateurs into 
fone large city and then surround that city 
‘with a thick insulating wall of Heaviside Lay- 
er? Then let them pound the key or talk to 
their hearts’ content. It thie should find ite 
way into “Our Readers Say," please tell the 
ggraged amateurs to eal thir shots — W. 
» Martins Ferry, Ohio 


Here's a Suggestion for 
A New Confusion of Tongues 


As T have not yet read or heard of auto 
radios being used in the commercial world, 
Thave decided to write to vou, and set forth 
some of the says they could be used to ad- 


vantage, First and 
most important would 
be inthe taxi busi- 


ness. Tn our larger eit 
Fes where two or three 
companies own hun 
fdreds of cabs and 
hhave’ them “seattered 
‘over the entire city 
either answering oF 
returning irom trips 
at all times, all calls 
ould be sent 10 one 
entral office and then broadeast {rom there, 
thus eliminating ranch oes, The radio, 
ibe made so that after a driver received 
fiscal sd picked up hs fare, he 
his radio from his low wave lent 
Ihgher one, and receive a program to his pas- 
sengers' liking. After completing his run, he 
‘would call in and tell the office his Tocato 
then tune his radio back ‘to his low wave 
length and wait for a call that would be neat 
him, In the express in larger cities, 


companies having large feet of trucks have 


hhandle their freight and deliver- 


system 
‘to the one above were used, a great 
deal of time would lve saved, and fewer trucks 
Would be needed as none would. be fle at 
any time.—B, MeM., Denver, Colo 


Image of the Work Done 
Appears on Spectacles 


Wet some worldly-wise man tell me the 
wheres and. wherefores of the following 
{nets to-wit: \ woman came to my office to 
see it T could clear up her eye glasses, They 
‘were of the bi-focal type, the lower lens hav 
Ting been cemented on 19 the main glass. On 
the left plass were plainly scen white figures 
fo designs she had embroidered on a pillow 
sham, Working by electric light. and on the 
other’ a mulberry leaf design, How did they 
set there?—J. ML. HL, Wise, 


How Old Is Ann? Take 
a Look at Her Eyebrows 

Heee’s one that will keep the git frend 
from puting anything over on. you inthe 
matter of age, and T fee that Our Readers 
Sav should have the 

(OH YEAH ?) 

‘woman can be told by 
her eyebrows, accord 
ing (0 statelnent re- 
ws i ald Change 

ir "poston a 
Reon eons. oles Y 


Dene of this bit of 
cently made by a * 
ith age, they. sink 


wisdom: The age of a 
British scientist, Eve > 


Delow the’ upper mar 
fin of the eye socket and makeup is ineffece 
five in hiing this evidence of advancing vear= 
Brove lifting comes next, suppose! T, 
Providence, RI. 
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Bank Robbers Will Please 
Pose for Their Photos 


1 nave been reading in the Porvtan Screxce 
Mosrutx about how a Doctor Kilmer & able 
to tell a criminal by his ears. A few weeks azo 
fn.a town near Grand Rapids a bank was 
held up and two or three people wounded. 
‘The bandits made a getaway without any- 
fone noticing just what they looked like. T 
wonder why banks couldn't be equipped with 
Still and movie cameras so in case of a holdup 
the teller could trip a lever and put the cam- 
‘eras into action and set pictures of the holdup 
Which would give the’ police something 10 
‘work with—G. 5, Grand Rapids, Mich, 


Nature Will Coddle Our 
Earth So It Can't Explode 


C.E,S, Mason City, Towa, wants to know, 
“Wiiy dacsn't the earth blow up?” This prob: 
ably will never happen because the breaking 
Up of the earth's surface would indicate too 
much outside pressure rather than too much 
from within. Let us assume that when the 
‘rust of the earth was in its gaseous state, be- 
ing crushed into a solid by two contending 
forces—heat inside, cold outside—that these 
two forces were equal, their meeting place 
boeing midway between the outer and inner 
surface of the earth's 

crust. When the sur 

face became rigid, the (> 

‘outside force became 

the greater and con 
tinued to increase un 
Lil the surface coke 
lapsed causing our 
‘mountains and val- 
leys.” This shrinkage 
may never occur 
‘again, and it is rea 
Sonable to 

that nature will protect the inner surface of 
the earth's crust {rom excessive heat just a8 
it protects the outer surface from excessive 
cold —E. L, M. Altoona, Pa, 


Here's a Hint to the Army of 
Hard-working Inventors 

Ose baally needed invention isa new, bet= 
ter, pleasante, and panlem subuttute for the 
ihe nenl now Wed fo ap the fw of 
ood fom razor cute Something cheap, 
foothing would” Ail'the bil=—A. V New 
York, .¥ 
Followees of Einstein Might 
Like to Answer This One 


‘was extremely interesting. It showed that with 
the new mile Jong tube the measured speed 
‘of light differed by fifteen miles per second 
from the former determinations, This ie not 
a great difference in a speed of approximately 
180,000 miles per second; and similar differ 
ences have been found in all previous exper 
ments. The real interest, however, lies not in 
this discrepancy with previous measures, but 
in the light it throws upon the basic experi- 
ments of the relativity theory. This theory 
was entirely based upon the assumption that 
the Michelon inererometer of 158? was 
‘capable of measuring the relative speeds of 
wo beams of light to within afew inches 


per second. Micheon made six determina 
ions of this difference on three days, and his 
apparatus eave differences varying’ from 2 


iment, itis impossible to determine the actual 
Velocity of Tight to within fifteen miles per 
second, is it not absurd to base a revolution- 
ary theory of physics and astronomy upon 
the failure in 1887 to measure accurately 
difference in speeds of two rays of only five 
feet per second?-—C. L. P., Greenport, N. ¥- 


Naturally, if You Sleep, 
Your Insomnia Is Licked 


How the ol coes bob wp every now and 
saan wih alte ek ey ak Joust E 
ave Joe ead that a Prem phy is 
Shep thee heads 
othe north and thie Cam Quote) 
fect tothe sous el 
trod soma, The 

Soe 
fs throat the bey 
Ti ine evens 
from bed tee he 
Spins Ths was ld 
fay yeseenge Probe 
iby ie was 205 
yeas ant Biden f 
Benn ae wat itrence It makes what pos 
tion youve im It 9 sep You mtey ont 
feeble with’ ome’ what A The 
Foret is, 1, Wo 


Earth's Magnetic Field May 
Make Light Hesitate 


Ay anmictx by John L, Coontz, in a recent 
fsue of Portat: SeievenMoxrity, de= 
feribed the tube wed by Dr. Michelion tn 
{esting the speed ‘of light. A friend. and 1 
the Indulge in considerable sperultion re- 
garding the posible couse of the error recent 
{Pdiscovered in the speed of lit, and Bally 
decided to write you for the purpose of ob 
taining certala information, In: what dicec- 
tion was the tet tube. when the test was 
made from mountain peak to mountain peak, 
{rom east to. west or from north to south? 
‘When the tube was set up to make the tes 
aid they setup so that the txt took place 
{nthe same direction 48 the previo tes? Ts 
it posible that the earth's magetie field bas 
4 fetarding influence onthe speed of light 
fete the travel of the Hight ray i at cht 
nsies to the earth's magnetic eld? There 
ithe fareher possibility of error because of 
the fact that both of these tats have. been 
‘made slong, oe near, the suriace of the earth 
itis not pouible that the speed of Tight is 
reduced a teiline amount when ix in the 
Twresence of am idence such as x body the 
nef the earth with ie attendentatmoss 
here, magnetic. Geld: ete.? One point “on 
‘hich ny friend and E diter is rezarding the 
Seti of a magnetic Seld in a vacismn, Do 
magnetic lines of force deflect from thee 
Cource to avold a vacuum of do they con 
tine uninterrupted on their course?—L. 8 
J 


Butler, 


Many a Man Is Thankful 
He Hasn't Four Legs 


‘Tue dumbest four-legged creature on earth 
fs the frog, according to Harry F. Harlow, 
Poyeholoxy’ professcr, at the University. of 
Wisconsin, who. re: 

corded the time re- 

‘quired for a frog to 

Feact to 

Ui. These records \ 
showed it reacts more 

Slowly than any other A 
laboratory animal and 

that it earns nothin 

from experience. 

‘Wasn't it nce of Pro 

fessor Harlow to 0 

fine his statement to 
‘four-legged creatures?" Where'd we get off 
if he hadn't? And what relation docs, that 
amake us to fross?—J. M. M., Pittsburgh, Pa, 


" 


Pacts you'll want to know about 
General Motors’ new PONTIAC Straight 8 


Everybody interested in things mechanical will want to 
know about the many new and practical ideas General 
Motors engineers have developed in building the new 
Pontiac Straight 8. Here are some of the outstand- 
ing features—look for more in next month's issue. 
Pontiac is a big Straight 8. The power plant is a 


new, smooth, 77-horsepower engine, L-head “type. 
Full pressure lubrication. Perfect balance of engine 
gives greater smoothness. Capable of 75 to 80 miles 
an hour. And the new, big Pontiac is priced right 
down in the low-price field. Mechanics and shop men 
are particularly invited to inspect the new Pontiac, 


STRAIGHT 8 MOTOR 


=" 3175 POUNDS 
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FIRST 
Teeeante Air Line 


LINKS TWO CONTINENTS 


LIDING down the map 1,800 miles antic 
from the bulging west coast of up- 
ber Africa tthe projecting nor 
eastern tip of South America, a few 
weeks hence, a fying boat will inaugurate days from the traveling time be- 
the world’s first regularly-scheduled trans- tween Berlin, Germany, and Rio de 
atlantic airline. Janeiro, Brazil. 
‘This acrial bridge across the South At- At first, the big machines, on a 
biweekly schedule, will carry only 
mail and express, Later, passengers 


ll link Bathurst, just west 


in British’ Gambia, 


Amazon, in Brazil. Tt will clip nine 


sourit ~ PeRnAmBuco 2) 


im 


will be accommodated as well, Following the trail 
blazed by daring ocean flyers, the pilots will take 
By off surrounded by elaborate precautions and 
bythe lat word in navigation fnstruments 
ene behind the project lies more than three years of 
Inteaveprepration by the thane, hegre 

Sir transportation organization of Geman 
While German ships will be the first to shuttle 
Leonhardt lack and forth in an air sevice over the South 
Atlantic, the planes of other nations will be close 
behind. ‘Bath France and Tily have eer the 
lists and at this writing are putting finishing 
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© ner cane ROS 
fina soar yo seem 
AND PLACES IT 


womns, 


@ sinc soxr Lanos: 
MOTORS RUNNING In WARE OF 
SWESTFALEW AND SLIDES OW TO 
‘CANVAS DRAG SAIL 


SI ee 


REFUELING A SEAPLANE AT MOTHER SHIP 900 MILES FROM LAND 
Drawing shows how the transatlantic Ayers will be able ta land in midsocenn, refuel and take off again on second leg of the Journey 


Adantic, the powerful Pan-American Air- 


lans for similar Tinks across 
south America, 


touches on 
the sea to 
Four large flying boats are nearing 
completion in French factories for use in 
f transatlantic airline which will connect 
Paris with Buenos Aires, 8,200 miles away 
in the Argentine. On this route, the hop- 
off for the ocean crossing will’ be made 
from the African coast at Dakar, on Cape 
Verde, a hundred miles north of Bathurst 
For the last two years, Italian experts 
have been busy compiling weather data 
and other information vital to a trans- 
‘oceanic airline. They have even worked 
‘out time-tables and elaborate cost figures 
Latest advices from Rome indicate that 
the construction of the Italian planes will 
be puted forward at top speed 
While the race is thus on over the South 


‘ways, in the United States, announces itis 
building six giant flying boats, larger than 
anything hitherto flown on” commercial 
lines, for use over the North Atlantic 
between America and Europe. These fifty 
passenger planes, designed to ly. 2,500 
hailes with full Toad, will probably go by 
way of Greenland and Iceland. They may 
also pioneer on an airway to the Orient, 
Crossing the Pacific with one stop at the 
Hawainin Islands. The keels of these 
superplanes have already been laid and 
‘work on them is progressing at the Sikor- 
sy ant, Bridgeport, Conn, and atthe 
Glenn L. ‘Martin factory, Baltimore, Ma. 
Tn 1927, when Charles A. Lindbergh 
made his historic thirty-three-hour dash 
to Paris, the possibility of transatlantic 
aitlines was discussed on all 
Sides. Predictions were made 

that they would be ope 

ation at dates: that range 

nce. The average between 

we time set by’ the most 

optimistic and the most can- 
Servative prophets i= 
dicated that a genera 
tion would pass before 

they became a reality 
Yet children ‘born dn 
1027 will hardly be in 

when the Ger- 

inte. the 
fst scheduled 


America in March or April of this year! 

“The most unusual feature of the’ Ger- 
ran plan is the Westfalen, 4 6,00-ton 
North German Lloyd liner, which will 
cruise about in circles 000) miles from 
shore and act as a refueling station and 
repair depot for the aerial feet in mid- 
‘ocean, The 409-foot vessel will cary tool, 
spare parts, fuel and oil, Expert mechan- 
its will stand ready to repair or tune up 
an incoming plane at a moment's notice. 
From a powerful brondcasting station on 
board, signals will flash to the airliners 
speeding toward the circling ship, giving 
its position and hourly weather reports, 
In storms or heavy weather, the West- 
folen will forma” midocean harbor of 
refuge for the planes, 

‘Under ae conditions, Soa pait cd the 
unique vessels equipment will be of 
Sarne suu oo coos ag 
Of heavy canvas, similar to the one cit. 
Fed by the Swedioh cruiser Gotland, which 
ferved as the basis of the cover’ design 
Of last month's issue of Porcan Screxcr 
Mositty. Fifty feet wide and more than 
half block Jong, i will tral over the 
water fom the stern of the vest, allow 
Ing the ship to pick: up seaplanes. from 
the water ‘while traveling at. full speed 
Crosswise pontoons near the end have 

aking eflect, Keeping the canvas taut 
The flying boas with engines running, land 
inthe wake of the steamer, aide up on the 
Uraling edge of the canvin and then ar 
hated up ine to the deck by 
omertl wpeclal design,” Th 


LANDING 
PIELD TRAILED 
DY BIG SHIP 


Cruising Inthe mid 
German ah 

Saneae landing Beld 
which ‘Plane is 


the” right. Abore, 
the caneas Seld i 


rolled up when not 


needed bya plane 
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stormy weather the dragging canvas will, 
create a strip of relatively smooth water 
behind it, thus aiding the pilot in landing 
hig heavy: ship. 

‘A fow days ago German liners, steam- 
ing. out into the North Sea from Hamburg, 
and Bremen, passed the Westfalen off the 
ind of Helgoland. Tt was dragging its 
Jong white train behind it, carrying out, 
plastaking experiments to ‘determine the 

rest speeds for 

‘Time and again, during this three-day test, 
big Dornier-Wal flying boat swooped 
down, skimmed over the water and slid 
up on the canvas while the Westfalen was 
driven ahead at full speed by her 
2,700-horsepower engines. 

Immediately afterwards, the big ship 
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docked at Bremen. Here, workmen began 
installing the world's biggest aerial cata- 
poult on her deck. Driven by giant blasts 
Of compressed air from a battery of heavy 
steel cylinders, this 150-foot gun will have 
sufficient power to shoot a loaded fifteen- 
ton lying boat into the air at takeoff 
speed. After the machines of the ocean 
service have been pulled up the canvas 
drag sail and refueled, they will be shot 
‘off the deck from the catapult to bexin 
the second leg of their over-water jour- 
ney to Pernambuco, 

‘The present catapult launching record 
held by England. In the summer of 
1931, at the Farnborough flying field of 
the Royal Air Force, near London, a land 
catapult, with a 4,000-horsepower com- 


By fn glant eatapuls, 
te hated into the ie ftom the 


the big Hiner. At left, the West 


ppresseil ait engine, hurled a nine-ton 
Bombing plane into the alr with a run. 


‘of ninety feet, The Westfalen cata- 
pul, mightiest of all, will be similar 
ral design to those now used on the 
North German Lloyd liners, Europa and 
Bremen, to launch mailplanes as the ves- 
els draw near to the coasts of either 
oth America or of Europe 
Because of his wide experience with 
catapults, “Heine Blankenburg, 
an ship-to-shore pilot, has been 
lle the controls on the ini 
tic light of the ew ail 
route, over which planes 
ir three-day race from Ber- 


o, will carry chem 
serts and jungles, as 
the South Atlantic 


hat journey. The start. from 
Berlin is a little before noon. Tempelhof 
Airport, the busy hub of European sky- 
ways, is at the height of its activity, Air 
ners are coming and going, The roar of 


vig motors fills the air. At the starter’s 
signal, the land plane, which will cover 
he first legs of the long journey, speeds 
down the runway, climbs slowly into the 
i, and heads south over a. patchwork 
arpet of farms spread out half a mile 


below, Potsdam, Leipzig, Nuremberg. pass 
hy. Ahead, is the blue water of Lake Con- 
siance with the white backbone of the 


aoe se ising pone. A few : mes 
4 Feedechshafen, 400 miles south of 
again, out over the lake and the huge 
‘Zeppelin sheds on its shore. In wide cir- 
light, climbing over the Pyrences and 
heading diagonally across Spain, The land- 
ean 
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World’s Biggest Stage 


ingenious mechanisms 
Rockefeller Center, New York 
ly for its first performance. Elaborate m 
ical features, shown here by our artist, will make possible 
resentation” of superspectacles, ballets, band concert 


variety acts, circus performances,  minstr 
attained. 


feet deep, cam be raised 
or lowered hydraulically in, three sections, presenting diferent 
levels, In addition, a circular center section, Afty-five feet In 
diameter, can be revolved in ether direction. When each pos 
‘age is assumed, the sections automatically Tock in 
‘This is said to be the firs time a revolving stage and a 
Ruage that can be I have been combined. The 
design was. worked out by the New York firm of theatrical 
ftehitects, Peter Clark, Ine 
Twin pipe-ongan consoles mounted on wheels roll into view 
‘one on elther side of the stage, when in use, and lip back into 
Special alcoves when Uhe organe are silent,” Another feature is 
a motorised archestea pit, seventy-five. feet long and holding 
tore than a hundred players, which rises into view at any one 
Of three different positions on the stage 
perts, standing before long rows of electric buttons jaa 
nall pit in front of the stage, control the movements of the 
Narious sections, the appearance and disappearance of the or- 
tein consoles and the riee and descent of the orchestra pit. In 
on, they. adjust the position of a mammoth contour cur- 
iin athe font of the age, Thirteen cables, cack with 
Separate electric motor, permit it to be draped into any one of 
2 score of dlferent positions to attain unusual scenie effects. 
‘The unique armor-plate construction of the ceiling of the 
hall permits special spotlights to be played upon the stage from 
openings between the various overlapping sections. Runways and 
Compartments for the operators of these lights have been in- 
Corporated in the design of the roof of the building 
‘On either side of the stage, steel Tight towers, thirty feet 
high, hold from seven to twenty-five spot and floodlghts, fed 
by electric cables dropping from the ceiling. ‘These towers are 
mounted on wheels 0 they can be moved about to. provide 
spectacular lighting displays. Behind the stage a special room 
itroadeasts sound elfects while a projection booth adds to the 
realism of performances by scenic ellects flashed upon a screen 
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Radio City Music Hall 
Equipped for the Most 
Elaborate Effects in the 
History of the Theater 


STAGE MODEL LOOKS LIKE REAL THING 
A working mode of the Music Hall stage in which many 
ita mechanical features can be seen. Abo 

Seer is a pbotogeapt of the model Note the contour eu 
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Is Marvel of Mechanics 


ing in detail the sectional nature of the stage which can be relaed 
‘Ecectiou: Note orchestra pt which cantbeGropped feaiviaw 
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‘When this frame, 


NEW INDOOR GOLF TEE 


Ixpoor golf prac- 
tice without dam- 
age to the floor is 
possible witha new 
rubber mat. A rub- 
ber tee is attached 
and a soft ball is 
tethered on an elas- 
tic cord. 


RADIOPHONE FOR PLANES 
WEIGHS ELEVEN POUNDS 


Ax UNUSUALLY compact radiophone 
transmitter weighing eleven pounds, has 
‘been developed for small planes by engi- 
neers of the Bell Telephone Laboratories. 
With this a pilot may call an airport and 
‘ask the condition of the field, direction 
fand velocity of the wind, and what obstruc~ 
tions interfere with landing. The transmit- 
ter has a range of thirty to forty miles. 


18 


FRAME TEACHES SWIMMING 


Novices at swimming may acquire con. 
fidence with the aid of an odd mechanical 
device, just introduced in Germany. The 
swimmer lies on a floating frame supported 
aan adjustable height in the water by pon. 
toons, and propels it forward by placing his 

ina pair of stirrups and kicking. Thus 
learns the proper motions of the legs. 
‘Oar-like paddles may also be operated with 
the arms. The hinged propelling fins open 
automatically when pushed backward 
against the water, 


LOOKS LIKE PERPETUAL MOTION 


A renuise wheel spins con- 
tinuously, despite the absence 
of any visible source of power, 
in a glass model called by its 
New York builder “the nearest 
thing to perpetual motion.” Its 
closed circuit of glass tubing is 
exhausted to s0 high a vacut 

that water, in the bottom, boils 
at room temperature. Ris 

‘steam drives the tiny turbine 
and then condenses in upper 
tubes, which are kept twenty 
degrees cooler than the room by 
‘a moist wick wrapped around 
them. This cooling effect by 
evaporation is the real motive 
force. As long as the tip of the 
wick is kept in water, the device 
develops about 1 th of a 
horsepower, enough to demon- 
strate a new source of energy. 


oe 
= 


ruaaine 
waeee 


CIGARETTE CASE FOR AUTO 


Actcanerte case 
that clamps to the 
steering wheel of a 
‘car makes it unne- 
cessary for a driver 
to fumble through 
his pockets for a 
smoke. It is in- 
stalled in a few sec- 
conds with the aid 
of an adjustable 
metal clamp. The 
case has a pocket 


for Ticense papers, Tals ease clamps to steering wheel 
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Fourteen-Cylinder Motor in Hawks’ New Plane 


Exctxeers tried to see how many cylin- ing circles, one behind the other. The un 
ders they could crowd on a motor for Cap- usual power plant is expected Lo propel the 
tain Frank Hawks’ newest speed plane. bullet-like craft of metal at a top speed of 
result was a 700-horsepower engine with 250 miles an hour and enable it to set new 


fourteen cylinders arranged in two adjoin- transcontinental records, 


CROSS-EYES NOW CURED BY PICTURES 


ILLUSTRATED LECTURES 
GIVEN BY MACHINE 


Cans leet 
dozen lage ci vo y 
able in many more, simply by calling a tele- 
raph messenger, He brings with him a new 
type of talkie machine that delivers a talk 
‘on the desired subject from a wax record 
Its projector meanwhile throws stil pic- ING crosseyes is play 
one upon a screen, A warhing patients at a New York eye 
bell notifies the messen= recently. A child places a pai 
t rer, who operates the picture slides in 
machine, when fo ad- an okl-fashioned stere 
$ vance the film to the bites the ¢ 
next picture 


cu for youthful together, Thus he tries to trap a lion in a 
nie, opened cage or catch a butterfly in a net, Through 
‘of aitractive corrective exercises of this sort, a cure is 

bling often effected without recourse to a suri 
‘ope and manipt- eal operation, which hitherto was nearly 
fuse always considered necessa 


REEL PART OF FISHPOLE 


Wrrnt its reel 
built into the han- 
dle, a new casting 
rod offers advan- 
to fishermen, 
ince the reel is an 
integral part of the 
outfit, it cannot be 
lost nar come loose 
ata critical mo- 
ment. Reel and 
handle are made of 
aluminum alloyand 
the grip is formed 
of cork. 
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AMATEUR THEATRICAL SCENERY COMES IN COMPACT KIT 


nild his own scenery for 
amateur theatricals, with the aid of a new 
kit designed for use with a stage depth of 
about twenty feet and a proscenium open- 
ing of thirty-five feet. It includes complete 
scenery hardware, sizing, and glue, with 
full plans for three different arrangements 
‘of scenery, and suggestions for painting the 
set, Openings for doors and windows are 
provided, as well as materials for a fire- 
place, leaving only scenery linen and frame 
Jumber to be purchased, 


the boiling of 
"umber. 


DISK WINDMILL IS HURRICANE PROOF 


Pxoor against hurricanes is a midget windmill devised by a Miami, 
Florida, inventor. ‘The queerlooking disks that serve as vanes auto: 
matically drop off if struck by a gale, leaving the frame undamaged, 1f 
broken, the disks may be replaced at a cost of only five cents apiece, 
according to the inventor. Several of his neighbors, living in a region 
subject to violent storms from the sea, are using windmills of this novel 
{ype to pump water. 


ALL METAL DISHES BARRED 
BY ANTARCTIC EXPLORER 


Wate polar explorers sit down to bleware made 
‘of wood is considered good taste. Metal cutlery, unpro- 
tected from the frost of sub-zero temperatures, would stick 
to their lips and “burn” the skin away. The’ photograph 
below shows wooden forks, spoons, bowls, belaying pins 
and dog harness togeles just completed for Rear-Admiral 
Richard E. Byrd's second Antarctic expedition by a New 
berg, Ore., woodworking concern, The maker is not per- 
mitted to use the least bit of metal in making these im- 
lements, of which a complete supply has just been 
delivered 


ge, iE hit by a gale 


FLAGPOLE, IN TRUCK, CROSSES 
WORLD'S BUSIEST STREET 


Cannvrxe a flagpole, nearly 100 feet long, from the New 
York Public Library to the repair shop recently gave moving 
men a problem. The pole was loaded at what is probably th: 
world’s busiest traffic crossing, Forty-second Street and Fif 

Avenue, The movers cut a hole through the body of a truck 
tind pushed the pole aboard as shown in the phote at right. 
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Airplane Speed in New Rail Buses 


Course of Mighty 


River Changed 
ike 
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Making Mariners in College 
y LZal 


A Gexstay. schoolboy, Rudolf Weber, 
has astonished the residents of the little 
North Sea village of Neumark, Germany, 
by building a model boat that he can 


a steering wheel, attached to a short-wave 
radio set, he makes the boat tum (o left 
oo right, and it will also start and stop at 
his radioed command. Storage batteries 


Weber built and assembled every part of 
the boat himself, He also constructed the 
radio set that controls the model and is 
now planning a larger apparatus for a 


control by radio, By turning a device like drive it. The feat is remarkable as young passenger-carrying boat, 


WHIRLING BLADES MOVE SNOW 


Watrrtiso screws clear the pavement of 
snow in a snow plow completed for use 
California this winter, 1t will be put 
to service to keep open the Lassen Peake 
Loop Highway, which hitherto has alw 
been blocked by the first heavy snowfall 
‘of the winter. The screws of the new plow 
Clear the way while the machine proceeds 
at fifteen miles an hour and as a result it 
able to clear any ordinary stretch of 
roadway ina remarkably short space of 
time in comparison with hand labor, 


FERRY ON CABLES CAN 
CARRY ONE PASSENGER 


Every passenger provides his own motive 
power in one of the world’s queerest ferries, 
spanning the River Nidd in Yorkshire, Scot 
land. Sitting in a device like a boatswain's chair, 
suspended from a stout cable, he propels him* 
self across by turning 3 crank. 


SPRINGS RESHAPE PISTON 


Worx aluminum pistons in auto engines 
may be restored to thei original fi, it faa, 
fy the use of ew piston expanders. When 
one of the spring steel devices is fited into 
the interior of piston, and its retaining clips 
are withdrawn with 2 screwdriver as shown, 
Pressure at ten points expands the piston, 


vateel device, Seed inside = 
shave 


from cables, 
imelf acrone the rivet 


Sicting im this sea, suspends 
2 pussenger fe 
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Timing Camera Splits Athletic Honors 


[At Fight, Sis and time of the 100- 


THLETIC history was made re- 
cently by a new two-cyed timing 

‘camera. On the basis of its revela~ 

tions, the national Amavear Athletic 

Union has recognized 

as Olympic record 

holders two athletes 


Olympic Game con 
tests last summer. 
Sport fans remember 
the classic finish of 
the 100-meter track 
‘event at Los Angeles, 
when it was anyone's 
auess whether Eddie 
‘Tolan, Negro sprinter, 
or Ralph Metcalfe, 
his teammate, struck 
the tape first. The 
judges gave Tolan the 
Verdict, their stop 
watches catching him 
Aten and three-fifths 
seconds, 2 new Amer- 
ican ahd Olympic 
imatk, equalling the 
world record. » Films 
from the timing eam- 
cera upheld the deci- 
sion for, Tolan, but 
showed that Meicalfe 
‘only: two inches 
behind! His chest 
struck the tape less 
than 1/100th of a see- 
ond Jater than Tolan’ 
With the films’ vic 
vid proof that the race 
ac vtoaity'a’ Gand An The result was the device first introduced 
Athletic Union has now voted to experimentally last year, It comprises. 
nize both Metcalfe and Tolan a high-speed, sixteen-millinveter motion pic- 


Two.kvED CAMERA 
TIMES AIRPLANK RACKS 


of the recard—an action npn ture camera capable of taking 128 pic 
inthe athletic world. I. als tures 3 second, and a set of electric elock 
Evelyn Hall co-holder wi - Siale registering time accurately in mine 
tikson of the eightyemeter hurl utes, seconds, and hundredths of seconds 
fet by the latter, since here, to Througis double lens, the camera photo: 
camera showed that there was 1 graphs both the participants finishing and 


dredth of a secdnd to choose the time of each picture as shown by the 
them, The two-eyed camera had its in. dials. Because of its extreme precision, 
ception in an incident of several years ‘due to the fact that diais of the timer, 
ago, when G, T, Kirby, former president awarded to a man not even placed by the connected to the starter's gun, begin to 
‘of the Amateur Athletic Union, saw a judges. He enlisted the aid of the Bell revolve at the hammer’s click, the new 
peda of a Ince ce sd ral TeephnesTaboceces fa deveeniog caters mew being wid toe wit 
ized that second place should have been timer not subject to human fallibi races, 


BUZZ LURES MosQUuITos TO DEATH 


Witt the complete home the experimenters hope to lure great 
some day have its electric swarms of male mosquitoes into traps, If 
“de-skeeterizer"? Female the scheme works, it might curtail local 
mosquitoes hum to attract breeding of the pests, The experiment was 
the ‘stingless, silent males, suggested by an incident at Lynn, Mass. 
and experts of the U. S. where General Electric engineets were 
Public Health Service have operating a powerful electric furnace, Its 
just completed an instru- hum could be heard far away, Soon it 
ment designed to duplicate was littered with the corpses of thou- 
their droning sound. Resem- sands of male mosquitoes. Apparently 

a radio set in appear- they had flown in from marshes attracted 
ance, it produces a loud hum by what they mistook for a swarm of 

adjustable pitch. Thus females. 
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Strange ge Boat Can agi Out of Water 


hand wheel 


SUPERHIGHWAY JOINS TWO. 
BIG AMERICAN CITIES 


A. rmernes-attur superhighway linking two 

of the t cities has just. been 

‘opened _between New York City and Newark, 

. the New Jersey end of the 

nel, its’steel-and-concrete 

ross rivets, marshes and cross 
By 


Vistrors to the coming 
World's Fair at Chicago will 
see a twenty-one-foot working 
model, ilustrated at right, of 
the “skyscraper windmills 
proposed by Hermann Hon- 
nef, German structural engi- 
neer. To tap the power of up- 
per-tir gales, his bold scheme 
«alls fo the erection of 1,400- 
foot towers bearing wind-driv 
en wheels more than $00 feet 
in diameter and capable of 
furnishing vast power (P. S. 
M,, June '32, p. 21), 


DUMP TRUCK HAS 
TWO FRONT ENDS 


Werwovr turing around 
dun K for road 


u Pie red. Shown below in a 


dng. aerial 


the $21,600,000 highway is 
per mile ever built but the 
densely populated section it serves is said to 
justify the expense 


Dual controls 
‘and a. special 


‘Twenty-one foot model of a skyscraper windmil 


a 


+9 x... 


[Air view of the superhighway of conerete and steel re- 


Cetely cpened Yar New York and New Jersey tealic 
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NEW LIFE PRESERVER 
HAS TWO PROPELLERS 


fim fea rave Beas of his 
ability to swim, a Japanese lawyer of 
Angeles, Calif, has invented and patented 
fs mobile life preserver. Hand cranks at 
the aides of the device tum a pair of 
dinsinutive propellers, enabling 
toradvance at fair speed. while 
the water, Thus 8 non-awit 
cha nearby shore without 

Up. The photograph 
shows the inventor wearing his’ odd I 
preserver, Note the propellers and the 
Hand crank that operates them, 


HAND WORKED JACK PUSHES TREE OVER 
eg ~~ 
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How modem advances in railway engi 
neering have altered the contours of the 
iron horse is illustrated in the photograph 
above. This is the latest type of Diescl- 


Latest Locomotive Looks Like a Box Car 


electric switching locomotive put in serv 
ice on British lines. Equipped with a 250- 
horsepower engine, this forty-ton machine 
does the work of ‘eighty-ton locomotives, 


& CIRCULAR SAW CUTS 


OFF FINGER RING 


Wate a finger ring pinches too tightly, 
for must be removed in a hurry so that 
the doctor may treat an injury, the 
genious finger ring saw illustrated ab 
‘comes to the rescue. It does the job 
‘out pain_or possibility of injuring the 
wearer. The thin lower prong is first 
slipped between the ring and the finger, 
‘hus serving as a guard. Then a few turns 


OLD WORDS GET NEW MEANING IN 


Threw he at 
watches 


whe The hophead™ 


F YOU could listen to the jargon of 
two freight trainmen, you might hear 
“You may not know it, Snake, but 
you're lookin’ at a stinger that was once 
in line to ride the cushions. Tf it hadn't 
been for a student tallow-pot—but IL 
tell you about it 

“t've_ got Forty-four and she's a hot 
shot, Before we leave the yards, T take 
‘run-up to the calliope to match watches 
with the hog-head. I'm surprised to find 
f stude smoke-agent up in the cab tak- 
jing orders from the bake-head.” 

Is this all Greek to you? ‘Then listen 
to, this translation: 

“You may not know it, yard brakeman, 
Dut you're looking at a run brakeman who 
‘was once in line to be a passenger train 
conductor. If it hadn't been for a student 
fireman—but Yl tell you about it: 1 had 
number Forty-four and she was a fast 
freight, Before we left the yards, T went 
‘up to the engine to compare watches with 
the engineer. I was surprised to. find 
student fireman up in the cab taking of- 
ders from the regular fireman.” 

An engine was obviously called the hog 
because of its gluttonous appetite for 
fuel. The engineer who runs it is there- 
fore the hog-head. When an engine is used 
in the switch-yards, it is appropriately 
called “the goat,” because it butts cars 
around, 

The caboose is called the “erammy” 
because it is occasionally infested with 
crums, (lice). A disabled car is “a bad 
corder.” A freight yard clerk is a “mud- 
hop.” When the engineer applies the air 
Drikes he “wipes the gage” or they may 
say that he “cleans the clock.” 


Telegraphers’ Lingo 
EVEN though the telegraph operator in 


the railroad station is so closely as- 
sociated with the railroad conductors and 
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brakemen, be talks a 
distinct trade lingo of 
his own, Listen to him 
commenting 10 a fel- 
low operator upon the 
performance ofthe tele= 

f raph man in the next 
town: 

“Hee uses a bug, but 
it runs away with him, 
Asa sender be's a lid: 
He “can't read ahead 
and has combinations, 
But_ when he copies, 
no stuff is too fast for 
him. Last week I pasted 
him good, but I couldn't 

thim under the table, 


him after he si 
‘Translated, this queer langunge means: m 
"ie e's semiautomatic key, bat 
keeps it adjusted at a speed greater 
that at wh he can manipulate it Prop 
erly. As a sender of messages he is 


He falls to correct obvious typographical 


terrors in. the text before him, through 
lack of ability to read beyond ‘the word 
he is engaged in sending. And he runs to- 


ether certain characters, which makes 
them easily misunderstood. But when he 
receives messages, no speed is too fast for 
him, Last week "I sent him something 
as fast as I could, but he was always able 
to keep up. He never interrupts for rene- 
titione after he ac 
knowledges hi 
[presence at the 
inning of a mes. 
sagebeisreceiving.” 
Notice how 


cerator’s st 
lingoes are short cuts and time savers, 


tells so concisely. Trade 


indicates the end of a sift or of the day's 
‘work, and has come to mean, also, death. 
One gets 30, or is given car ee tae 
grapher "73° means “regards” or 
SiS BSP ce aed 
‘The telegrapher's typewriter is called 
a “mill,” and a sheet of the receiver's 


copy-paper, or a number of sheets inter- 
Teaved with carbon, is a “book.” An op- 


erator who the message on a 
Blank form from sips of tape from the 
automatic printing receiver is called a 
‘paper hanger.” 

‘Abbreviations pass for, some words, 
thus: “dux” for’ “duplex” “mux” for 


“multiplex,” and “peter” for “repeater,” 
short cuts that save them time. 


weer Lrade Lingoes 


Ham Jargon 


F YOU aren't one yourself, you need to 
be told that a “ham” is a ra 
teur, Since his language is generally 
via the air in dots and dashes, he hias been 
driven to cut everything down to. the 

bones. “Old man” 
becomes OM; 
“young lady,” VL; 
“nothing doing, 
“see you lit 
CUL; and 
“fine business,”” 
FB. When he meets 
his hams face to 
face, they wil stil 
converse in the same code language. Thus, 
‘one “brass-pounder” might tell another: 
i couldnt pet on the air Ins night; 
QRM (interference). My kd had 
ist sounded tse tet Spee ov 
te, and 1 had t 0, for the doe 10 

do pase oar dente? 

Pieces of apparatus are called by nick, 
names or abbreviations, ot manufacturers’ 
type ‘numbers. Vacuum tube becomes 

tle"; theostat, “theo”; head. phones, 

; and resistance box, “stove.” The 
sending set is often given a feminine name 
fof endearment such as "Old Betsy.” It 
is never masculine. QRT is “shut up.” 
QSA is “loud,” or “lowd-mouthed. 
hold two-way communication is'"to work. 
ne amateur speaks. of another's “fis 
ag “in the mud,” when his sending tec 
nique is careless and sloppy. 


Under the Big Top 


ONE of the most colorful lingoes talked 
in America is spoken by the circus. 


If you should get a job in one, you will 
2 ance be calcd Few of Stay the 
nickname of all newcomers to the ranks. 
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‘MUCKMAK OR HU} ey 


Af you are lucky enouigh to. make friends 
with an old trouper, he will be glad to 
educate you. 

“Listen here, First of May!" he might 
say, “Let me wise 
you up on ‘mud 
‘opera patter!” You 
was just a gillie 
last week. (Town 
person.) Now 
youve joined out 
with the gypsy 
camp. Talk like 
you had! Don't go 
spilling iletal ll over the lot. Them 
ain't zebras, ostriches, “hippos, camels, 
hyenas, monkeys, and elephants, They" 
convicts, big turkeys, hogs, humps, grave- 
diggers, old folks, and buils, Tt ain't the 
side-show and the menagerie tent. It's 
the kid-show and the cat-house. When 
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we make parade, the 
band doesn't play cor- 


nets, clarinets, and 
tubas, They play fry- 
ing pans, gob sticks, 


and ‘bull’ horns. ‘The 
brass and snare drums 
are big tub and little 
tub, the cymbals are 
Dot is and the drum 
stick iS the potato- 
masher. The band 
leader is the boss 
wind-jammer.” 

in at ation 
in circus lingo 
ceeded, you would 
learn many more new 
terms for familiar 
things. If a trouper 
remarked, “Flag's up 
‘on crumb castle!” you 
would know that 
vwas time to eatin 
the cook-house. If the 
Gircus made a long 
daytime rail jump, $0 
that the  cook-house 
couldn't be set up. 
you would be handed 
4 bor-lunch called a 
“dukie.” Such a trip 
is dubbed a one or 
two dukie run, as the 
case may be. 

‘You would soon call, 
people who don’t buy 
Hekets to the big 
show, preferring 
merely’ to enjoy the 
free sights on the lot, 

their right name— 
‘ot fleas.” You would 
‘all any. performer a 

“finker” and any bare- 
back riding horse a 
“rosin-back.” A horse 
<ondlemned to die for 


wwork-hones, “baggage stock.” 
On a sweltering hot summer day you 
would say, “It's a great juice day!” You 
would get'used to “getting up in a tun- 
nel.” (Starting work before dawn.) You 
also know what the “equestrian 
director” (not the ringmaster) means 
‘when he says, “Give ‘em Brown's cow!” 
(Cut the program short.) 


A Lineman Talks 


F WE seek some country roadside on 2 
‘morning when a kang of telegraph line- 
men are arriving on the job, we shall 
hear an entirely different kind of lingo. 
A lineman is a “biker.” But he must 
begin at the bottom, start as a “grunt” or 
ground man. From this lowly job, he may 
rise and is spurs.” that is, become 


Workers Coin Original Phrases as 
Short Cuts in Giving Orders or in 
Describing Features of Their Jobs 


yy GAYLORD JOHNSON: 


a “poleciker;" wearing. steel climbing 
irons. On top of the sisty-foot “sticks, 
hhe must then lear caution in. handling 
the “hot stult,” or live wires, He must 
also beware of “Maw Bell" (telephone) 
Wires, for they are “grounded.” If his 
body'gets hooked-up with them and. the 
hot stuff” he will be burned of killed 
in mid-air! He is safe only as long as he 
“stays in the 
clear,’ that is, 
handles only one 
hot wire on a pole. 
Here isa line 
gang arriving on a 
Sob. Listen to them 
a moment. The 
boss ys 


"Shorty, you 
‘and Jim take that stick (ctimb that 
ara bang that 13: K.VAC pot (innalor- 


er). You can have Harry and Jabs for 
grunts. Then you take the grints and 
frame, roof, and set this other stick, (Cut 
the top of the pole on a bevel, make a 
mortise for the eross arm, and sot the 


pole.) 

‘When the pole is lined up properly in 
the hole, the boss. shouts, “"Give her 
sud!” and the dirt is tamped in to hold 
the stick in place, When the rain stops 
their work, the men sit under a tarpaulin 
and “build high lines,” in other words, 
tell tall stories of their alleged former 
experiences in building tines in record 
time, or other unusual accomplishments 
swith the sticks. 


Oil Fields Chatter 


WORKER on an oil drilling gang, ex- 
changing experiences over his. din- 
ner pail, would 

“was, workin’ 
in a post-hole ter- 
ritory with a, mail 
pouch outfit. They 
was a sheep-herd- 
ex, a prune-picker, 
and a _long-horn. 
We cuts the ditch 
to 2,000 when she 
comes in and runs 
tarefoot, until we have to bean het, Late 
fer, when she stops flowing, we puts her 
‘tthe beam, and she sands up! on us" 

‘This ield code language for the 
following. narrative: 

“1 was working in_ shallow production 
cil land (sith wells less than 2,500 feet 
deep) with a gang using a cable-dri 
‘machine. (Called Mail Pouchers from 
their widespread use of this brand of to- 
bacco.) ‘There was a-man from Wyom- 
ing, a Californian, and a Texan, We drilled 
the well 10 2,000 feet, when it. started 
flowing oil. It ran without any lining in 
the par. of the bore passing through the 
productive oil sands, until we had to put 
ina plug with (Continued on page 98) 
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Magnet Finds Lost Locomotive 


Steam Shovels Salvage Big 
Engine Buried By Flood 


‘OST—a_375,000-pound loco- 
motive! One of the big- 
gest _ freight engines in 
Pacific service vanished, a 

few weeks ago, from a siding at 

the little way-station of Wood- 
ford, Calif. 

When a mountain cloudburst 
sent a wall of water roaring down 
the ravine of Tehachapi Creek, 
the crew of a freight train in 
charge B. Brooks, engineer, 
leaped just in time to save theit 
lives, The embankment crumbled 
before the onslaught of the swirl- 
ing waters. A second later, the 
locomotive toppled into the ra- 
vine. Watchers on high ground 
saw it bumped along like a chi 
then disappear. When the flo 
had passed, a fresh-laid bed of silt 
covered the stream bed and the 
engine was nowhere to be seen, 

Railroad officials recalled that 
a Los Angeles engineer, W. W, 
Galbraith, had successfully used a 
magnetic’ needle to. find, electri 
transformers buried in a Californi 
dam disaster some time before. 
He was commissioned to find the 
locomotive, Walking along the 
stream bed with his needle in 
hand, Galbraith stopped at a point 


where it pointed straight down, 
apparently attracted by a mass 
‘As top, engine, battered by of Steam shovels un- 


{ai datenembankaent when 


covered the ‘locomotive fifteen 
feet, below the surface, 

“The big engine seemed valuable 
enough to justify a 
that cost $35,000, and 
ered a master feat of engineering. 
‘Track crews under the direction of 
H. S, Wall, the line's mechanical 
superintendent, built a thousand- 
foot spur to the spot where the 
engine lay. Two wrecking cranes 
hoisted the locomotive to a cradle, 
and dropped it on the spur, whence 
it was towed in to the home shops 
and repaired for service 
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Safe Pain Killing Drugs 


ERE are three dramatic 
ws-flashes from the 
world of astonishing, modern surgery 

In a New York hospital, a patient is 
wheeled into the operating ‘room holding 
‘a newspaper in one hand. All during the 
‘operation, he calmly reads the news. He is 
completely conscious, yet he feels no pain, 

Tn Pennsylvania, a famous seventy-year- 
‘old surgeon performs a major abdominal 
‘operation upon himself, his brain alert, 
hig hands skillful, yet the lower part of 
his body deadened to pain. 

‘On Long Island, a patient carries on 
1 conversation with the surgeon during a 
forty-five-minute operation in which his 
skull is opened and splinters of bone re- 
‘moved from his brain, 

Amazing? Unbelievable? These are only 
scattered examples of the bewildering 
achievements of the newest anesthetics. It 
is no longer necessary to lose consciousness 
during an operation. You can remain 
awake and still be entirely free from 


2 


pain, Or, if you prefer to go to sleep until 
it is over, late developments in technique 
increase your safety while under the 
anesthetic 

‘The story of deadening the human body 
to surgical pain goes back thousands of 
years. Exyptian, surgeons along the Nile 
hit patients on the head in just the proper 
place and operated on them while they 
Wwere unconscious from the blow. Tn the 
Middle Ages, powerful | thumbscrews 
‘clamped down on nerve-trunks to paralyze 
a. limb during amputation. Vapor from 
sponges containing lettuce, opium, hem- 
lock and other drugs was employed in 
the Fourteenth Century to stupely pa- 
tients, Then, 6, Anthony Mesmer 
sted fre Pate by Nyoman 
sufferers before they entered the operat- 
ing room. But the most frequent method 
of preparing a patient for surgery, even 

until less than a century ago, was to 
sive him alcohol until he was intoxicated. 
Then, while four powerful men held the 


BRING 


IN 
Surgery 


‘writhing victim, the operation was per- 
formed, obviously under dificulties, 

Under such conditions, delicate work 
was impossible, “Major Operations were 
‘ut of the question, ‘The chest, the head, 
the abdomen were’ virtually unexplored 
territory, from the surgical viewpoint, un- 
til after’ the introduction of anesthetics, 
‘Only then did the surgeon have at his dis- 
posal sufficient time to attempt the mar- 
vels we now associate with surgery—dh 
matic feats like the following recently 
reported from the middle west: 

‘A beautiful, six-year-old chi 
accidental fall, was attacked by 
tors were unable to effect a cure; specia 
ists could not discover the cause: ordinary 
agnosis failed to reveal any obstruct 
‘or clot upon the brain. A great surgeon 
was called in, He began his work like a 
detective searching for clues, Noting that 
the contractions always began at exactly 
the same spot on the child's face, he pt 
pared for an unusual operation, 

‘Near the rear of the skull, he made 

ll opening and then gently touched the 
brain over a gradually widening area with 
an electric needle, Each time the needle 
came in contact with the gray mass. of 
nerve-cells, a quick contraction of the 
ruseles resulted somewhere in the child's 
body. When this contraction took place 
at the exact spot where the fits began, 
the surgeon examined the interior of the 
skull near the spot at which the needle 
then touched the brain, He found a bit 
‘of scar tissue, When it was removed, the 
patient made a complete recovery. But 
for the magic of modem surgery, the 
child would never have been normal again, 

“That operation required nearly an hour 
to perform, Less than ninety years ago, 


This Article, Third 
of Modern Surgeons, 
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desriiog what 
ness, When I recovered, the 
1 nightmare, My” limb 


tion, Gi 
pinched my thigh, There was little sensa- 
tion. Finally. T regained full. conscione- 
ness and looked at my watch, T had been 
insensible between seven and eight min- 
utes” 

‘Two weeks later came the dramatic 
moment at the General Hospital when he 
demonstrated his discovery. The operat- 
ing room was high up under the eaves of 
the building. Tt had heen located there so 


screams of the sufferers would not disturb 
the patients in the wards below, The as- 
sembled doctors were skeptical, Many 
openly expressed the opinion Morton was 
a faker. 

Another dentist had previously tried to 
demonstrate an anesthetic, had failed, had 
been hissed out of the same room, and 


in Our Series Dealing with Achievements 
Describes Many Recent, Amazing Operations 
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slaughter charges. 
Yet he went cou- 
rageously ahead, At the close of the suc> 
cessful operation, performed by Dr. John 
C. Warren, this’ famous surgeon turned 
to. his colleagues and said in a hushed 

“Gentlemen, this is no humbug.” 

Two years later, chloroform was intro 
duced in Europe and not long after, ni- 
{rous oxide, of laughing gas, cam: 
tie. The foundations of painless surgery 
hhad been laid. 

While chloroform was widely used in 
Europe, it was never popular in the United 
States, Carried by the red blood corpus- 


Retractor Instrumente into which 
Pr Inside an fneision, the wound fe fly 
Tiltminated” with m0" obscuring. shadows 


cles, it reaches the brain 


and’ deadens the cells 
‘which record pain sensi 
tons. ‘The danger is that 
even a little too mach 
in the blood stream may 


paralyze the heart 
T remember one case 
in which a patient's heart 
actually stopped. dure 
ing an operation T was 
performing. It came 
Hike a thunderbolt out 
‘of a blue sky, As the 
ad nurse Tater de 
Hit, the patient 
coal-bluck, 1 
w-wh. Only split 
second emergency 
measures saved bis life. That was the last 
operation I ever performed in which I 
Used chloroform as the anesthetic. 


THE only time I have seem chloroform 
used! in an operating room lately was 
in the case of a short, thick-necked patient 
who was a heavy’ uset of both tobacco and 
alcohol, Alcoholics are always hard to get 
under the anesthetic and smokers have to 
quit smoking for from one to two days 
before an operation to rest their throats. 
Otherwise, the ether may burn the mem 
brane and cause coughing. In this instance, 
the doctor administering the anesthetic 
first tried nitrous oxide. It proved unsatis- 
factory. He tried ether. Violent coughing 
‘was the only resull. In the end, he had to 
Use chloroform to get the patient under, 
Alter which ether was employed for the 
remainder of the operation, 

‘The effect of ether, the’ most widely 
used anesthetic, is similar to that of al- 
cohol, depressing the brain. It produces a 
deeper intoxication than aicobol but one 
‘which does not last so long. Laughing gas, 
fo nitrous oxide, brings unconsciousness 
by combining with the red corpuscles and 

-venting them temporarily: from carry 
ing enough oxygen to the brain 

‘in present anesthetic technique, nitrous 
oxide and oxygen are used until the patient 
has lost consciousness. Then ether is ad- 
ministered during the hardest part of the 
operation, finishing off with nitrous oxide 
again. Less stomach disturbance result 
than when straight ether is employed. Ni- 
trous oxide is the safest anesthetic: chlor- 
oform the most dangerous but the most 
efficient; ether the best forall-around work. 


M 


REMARKABLE 
INSTRUMENTS USED 
BY SURGEONS 


Deticat sure 
‘Above: even the blades on clases 


Because ether is an intoxicant, the hu- 
man system develops a tolerance for i 
just ap it docs for cohol, The most ex 
‘raordinary instance of this sort is the 
fase of Capt, Albert Froidevolr, a forty: 
two-year-old French soldier of the Foreign 
Legion. With a total of fifty-five opera- 
tions he hols the work's retard, 

"Twenty years apo, Froilevau was cu 
ting down a poison bamboo in French 
Indo-China, A small sliver entered one 
finger. A week later, the finger had to be 
Smpatated. Gradually, the mysterious po 
tom seped through his system necestat- 
fog operation after operation, until today 
atms and lees bave been ‘completely cut 
way. Ad a result of his many’ tripe to the 
‘operating room, his system has become 
0 wsed to lhe that three ties the ordi 
rary amount is required to make him lose 
cmeclousness, 


‘N ADMINISTERING ether, there are 

four stages, each with its separate 
problems. In the first. the patient is stim- 
‘lated, His breathing becomes deeper. The 
pupils of his eyes grow larger. At this 
time, the amount of ether must be regu- 
lated carefully. Too much will burn the 
throat and result in coughing. Patients 
‘who wear beards require special masks to 
prevent air from leaking in around the 
bottom of the ether cone and interfering 
with the action of the anesthetic. The way 
to go under an anesthetic with the least 
difficulty is to breathe rapidly and deeply. 

‘During the second stage, the patient be- 
comes excited. He may shout or sing or 


‘be Changed, » new one ai 


struggle. Alcoholics are particularly, suse 
ceptible. I remember one giant longshore- 
man who was six feet and a half tall and 
accustomed to drink whiskey like water, 
I thought I had him safely under the 
anesthetic when he leaped off the operat 
ing table, hurled me half across the room 
and was pummeling me unmercifully when 
‘orderlies rushed in and pulled him off. 

"The general rule is: The stronger’ the 
patient, the greater the excitement during 
the second stage. Invalids, who have been 
confined to bed for long periods, require 
the least anesthetic and women are usually 
easier to anesthetize th 

A few years ago, a 
who stood more than six feet tall and 
weighed 500 pounds, had an acute attack 
‘of appendicitis on the Aguitania at three 
A.at. during a terrific storm at sea, White 
water was rushing the length of the deck, 


le Dade a shown, 


smashing six-inch rails and bending steel 
Bates forward of the chart room, when 
the chief surgeon, Dr. B. Sydney’ Jones, 
decided to operate. pare 


ACTICALLY everyone on board was 
gesick, Wih hall donen voluneet 
helpers, Jones strapped down the huge 
patient and administered the ether. Then, 
fone by one, the assistants stagyered away, 
attacked by seasickness. Fortunately, 
sufficient number remained to restrain the 
Wig haat ving he eerie a, 
. when the actual operat , 
Jones was left with a single helper. In 
Spite of this, he completed the operation 
successfully, and later, when the diplo- 
‘mat returned to Europe on the same boat, 
he thanked him for saving his life 
‘The excitement during the second period 
may be increased by an inexperienced 
surgical team, through the patient over- 
hearing something said after he is appar- 
‘ently unconscious. Quiet should be main- 
tained until the third stage is reached. 
Some anesthetics make hearing particular- 
ly acute. With nitrous oxide, for instance, 
the sense of hearing persists after sight, 
smell, touch, and taste have been lost. 
In the latter part of the second stage 
the musces become reed, The breath- 
ing grows regular, machine-like, averaging 
between twenty-five and thirty inhalations 
a minute, Patients perspire freely. Tn some 
hospitals, the ether is passed through 
bottle filled with hot water before it 
reaches the patient to keep the vapor from 
chilling him. (Continued om pace 102) 
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Life of Atoms Shown in Movies 


dance and collide, marry’ and di- 
vorce one another, ina pair of 
new motion pictures entitled “The 
Molecular Theory of Matter” and "Oxida- 
tion and Reduction.” Made under the au= 
spices of the U 
intended especially for use in the elass- 
room, the unusual films employ all the 
antifices of the talkies to show both lay- 
en and students how atoms behave 
‘You see a machine gunner pull his 
trigger, and a hail of bullets pounds. a 
heavy ‘steel plate. A gage needle behind 
the target swings over and stays there, 
held by the force of the rapid succession 
‘of impacts, until the fusillade stops, By 
this vivid analogy, one of the films illus- 
trates an otherwise difficult concept—how 
individual molecules of gas, bombarding 
the walls of a closed vessel, create a steady: 
pressure by the cumulative force of their 
impacts, Similarly other traits of atoms 
and molecules, difficult to describe in 
words, are made understandable, with the 
aid of microscopic and time-lapse photog- 
raphy, animated drawings, and compari- 
sons with familiar objects 

To illustrate “oxidation,” the second 
film brings a forest fire into the room, A 
blowtorch bums its way through steel 
plate. ‘The operation of a coke oven is 
shown. The rusting of metal is explained 
as stili another example of oxidation, a 
chemical process not limited to actual 
burning. Sometimes the process can be 
run in reverse; then chemists call it “re~ 
duction.” ‘Thus the film shows how iron 
rust can be turned back again into pure 
iron by placing it in a glass tube above a 
battery of burners and blowing hydroge. 
as over it. Proof of the feat of chemical 
sleight-of-band is given when an electro- 
magnet, which will not attract pieces of 
rust, picks up the fragments of iron, 
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rust is changed back to iron 


Thrilling Scenes 
Explain Action of Tiny 
Forms of Matter 


Scicatists hail the films as a new, vivid 
ay to teach the fundamentals of natural 
law. University of Chicago science clases 
have already adopted the two movies as 
part of their regular courses. Other schools 
And universities are expected 10. follow 
heir exansple. One of the ten-minute films 
is said to take the place of a laboratory 
demonstration requiting two hours oF more 
‘of classroom time—in addition to two or 
three hours of preparation, always with 
the worry that some part of the demon- 
stration may go wrong, Small colleges with 
Timited stalls will benefit especially by the 

ovation, according to Col, F. L. Dever- 
‘cau, vice-president of the Western Elec- 
{ic ‘Company subsidiary” dhat produced 
the films and plans their distribution. 

‘Pictures such as these, their sponsors 
believe, give an audience an unforgettable 
insight into the behavior of matter, When 
the best idea scientists can give us today 
fof what an atom looks like is, a “fuzzy 
ball," layman can hardly be blamed for 
understanding only vaguely, The new 
films visualize how atoms in the aggregate 
enter into every man's personal life. The 
Say the noc {wovarisie of ston re 
‘Efouped into molecules determines whether 
‘substance shall be water, iron, oF flesh 
and blood 
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How BIGGEST SHIP 


Few Seconds on the Sliding Ways 
Full of Hazard for New Vessels 
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Was Safely Launched 
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UNCLE SAM’S 
SECRET AGENTS 


Reports from Al! Parts 
of the World 
Our Nation’s 
B: 
Watrer E. 
Burton 


Center in 


Capital 


DEVASTATING drought 
visits apart of Southern 
Russia, injuring wheat 


ber farm. crops, Wi 
and floods inflict further damage in 
Uther sections, From still another area 
Comes the news that wheat rust is caus- 
ing more damage than the sanguine geow- 
tg had anticipated 
‘Not long afterwards, a farmer in Kansas 
tits his chaie back: against the wal, lights 
his battered. pipe, and listens while’ the 
voice from his radio tells him that the 
Russian wheat crop will not be as large 
as expected, and that American whest. a 
a result of this, may find a litle belter 
inarket than he’ had thought possib 
THetween these two incidents is a picture 
that, for speed, mystery, and excitement, 
rivals the gathering of news about a world 
6 murder or kidnaping. Tt 
picture of Uncle Sam, star teporter_and 
Uperator of the largest and fastest farm 
fering organization in. the world. 
tthe crop and. livestock 
reprtng service of the utes of A 
Cultural Economics, U, S. Department of 
‘Aericulture, daily induence you and ever 
‘one ese in the nation, for they affect the 
prices that you pay’ for bread, cotton 
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Save Farmers 


ra 


Ling frwem 


OME, Byun 


shirts and dresses, beefsteak, wool suits, 
and other necessities 

Crop and livestock reporting was de- 

rd to its present state of efficiency 
jely as a result of the demands of 
farmers and farm trade agencies for in- 
formation concerning crop conditions, 
pecially just before market time. If a 
ower of com knows, early in the season, 
how much will be produced in the 
United States and other countries, he has 
a fairly accurate idea of the prices he is 
likely to get for his products. If he were 
kept in the dark about the corn situation 
in general, a crafty buyer might cheat him 
by making him believe that there was an 
oversupply of com, and therefore that 
low prices prevailed. 

Like a giant spiderweb, the communi- 
cation lines of the crop and livestock re- 
porting service reach to all parts of the 
farth where information of interest to 
American producers is to be found. For- 
ign outposts of the system are situated 
in London, Berlin, Belgrade, Marseilles, 
Shanghai, Buenos Aires, Pretoria, (Union 
of South Africa), and Sydney. In each of 
these branch offices are from two to six 
trained crop experts who collect valuable 
information and relay it to Washington 


od two haya to ualock the bos in"which crop reports 


ina brand new building of th 
Department of Agriculture, There are 
Bld fice telegraph stations and field 
agents at important points. These per- 
form the double duty of gathering in- 
formation and distributing reports and 
summaries from headquarters and other 
‘Speed is of first importance in the mat- 
ter of farm facts that will affect market 
i so the government 
telegraph network 
as complete as that of many other news- 
gathering services. Tt is the only govern- 
ment-operated system of its kind. ‘There 
are about fifty-six offices connected by 
nearly 11,000 miles of lines, and requiring 
the services of seventy-five to cighty tele- 
graph operators. In addition, there are 
several hundred miles covered by tele- 
phone and by radio telegraph service. 
Information collected and redi 
is obtained largely from farmers. 
than 300,000 farmers tum in reports of 
theit crop acreage, livestock production, 
and the like, Each state office has on its 


POPULAR SCIENCE MONTHLY 


from CROP SHARKS 


readers of this magazine recently (P. 
M. Nov. '32, p. 27) concerning the 
manner in which the American government 
guards its crop reports. Interesting ax it 
was, that article really put the cart before 
the horse. How, in the first place, are the 
data gathered from which the reports are 
compiled? Mr. Burton asked the Director 
of Economic Information, at Washington, 
just how the information is secured. 

article is the answer to that question. 


staff a man trained in gathering agricul 
{ural information, and one_or more 
sistants, ‘These men keep in touch with 
farmers, and make personal surveys and 
observations of ‘crop conditions 

‘Not all farmers look with favor on the 
activities of government observers. For 
some reason or other, many think that 
the government reports cause damage by 
placing valuable information in the hands 
‘of speculators. On the other hand, specu- 
lative interests have been even more active 
than farmers. in. opposing crop reports 
Large concerns which purchase farm prod- 
ucts maintain their own observers. It is 
Apparent that if the farmer, who. cannot 
Alford to collect his own information, were 
‘without government reports, he would be 
AU the mercy of speculators who could 
persuade him to sell at low prices at times 
When small eros relly created high-price 

“The pathering of farm facts goes mer- 
rily on year after year. Several ingenious 
mechanical helpers are used for a portion 
of the crop estimating. One is 3. crop 
meter attached. to the dashboard of an 
Automobile which is driven along roads 
Adjoining cultivated fields. ‘The meter is 
operated. by a speedometer mechanism 
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Genre was the report given the 
8. 
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Buttons are pressed to record the footage 
of corn, wheat or other crop. 

For example, crop meter measurements 
have been made in several cotton-growing 
states for providing a check on acreage 
changes. Meter-equipped automobiles are 
driven over the same routes each ye 
and the road front footage of crops me: 
ured, Variations in this footage from year 
to year give an approximate indication 
of ‘variations in the number of acres 
planted. From 2,000 to 5,000 miles of 


‘CROP REPORTS 
RELEASED AT 
‘THREE O'CLOCK 


rea in am effort to verily the dats received 


routes are covered in this way’ in each 
cotton state. 

Another way of checking crop acreage 
is by watching fertilizer sales, In cotton 
States where fertilizer is bagged. records 
are provided by tags attached by the state 
fertlizer control officials, 

the various methods used in collecting 
facts, no one way is absolutely’ cettai 
bbut by checking one against the other. t 
‘crop experts can arrive at a fairly definite 
estimate of conditions 

Such information, no matter how ob 
tained, immediately’ becomes more value 
able than gold—if gold can be compared 
‘with acreage figures. If you think’ that 
the army or navy represents the last word 


in secrecy where (Continued on pase 96, 


New Products Hasten 
Return of PROSPERITY 


How Inventors’ Activity Is Swelling the Growing Tide of Business 


ANY times has the 
Statement been 
made that pros: 
perity will return 

through the sppearance of 

{great new invention which 

will create a new industry. 

just as the development of 
the automobile. the movies, 
the radio, bas added billions 
tothe national wealth ofthe 

Ualted States inthe past. 

‘During the lt hal cen 
tury, American prosperity 
has" prown. by” leaps and 
Wounds. as, the result of 
American inventive. genius 
‘The telephone, the phono 
seh ep the 
Sirplane, the safety. tizor, 
have literally created out af 
sit great new industries 
‘which have played a leading 
role inthe’ nation's indus 
{rial advance, The tie of 
uch Industries has often 
tien a key factor in the re- 
of romper ater 
Period of depression, 

‘A careful study of pres 
enteday' inventive and. ine 
Austral activity, however, 
shows no euch revolution 
development on he hoi, 

0 single invention appears 
ike to bring an end to this 
depression. Instead, the next 
few years will se the teturn 
of prosperity through. the 
Sppearance of thousands of 
new and. improved. items, 
cach cmb othe 1 
fal ‘volume "of augment 
business si 

‘A comprehensive survey, 
just competed by Porciak 

Nee Moxtity,. shows 
this beyond a doubt: Cover 
ing thousands of manufae- 
turers and all parts of the 
coun, reveals that an 

‘overubiclming percentage 0 

the concerns are placing new 

find. improved. products on 
the market. ‘The data: show 
manufacturers have’ done 
more to improve their prod 
cts in the Tet to ear 
than in the whole decade from 1920 t0 

1030. Tt shows that more new products 

have been devised and more nelected 

inventions have been put"on a basis of 
nctual production during these two years 
than af any similar period in all history. 

(Out of thie practical netion and pioneering 


40 


spirit throughout America will come a-new 
era of progress and prosperity 

Prosperity depends upon the circulation 
‘of money, And, this circulation is most 
‘quickly increased by the introduction of 
new products so attractive and valuable 
the public is compelled to buy them. 


_ The typewriter is a case 
in point. A bottle of ink and 
pen costs, at most, fifteen 
cents, A typewriter costs 
twenty-five dollars or more, 
Yet, the typewriter turns 
‘out ‘written words so much 
more rapidly and eficintly 
that millions of people have 
been willing to pay the ex- 
tra cost to obtain the bene- 
fits of the new product, 
‘Similarly, a host of other 
new items have shown defi- 
nite improvement over ex- 
isting equipment and have 
found a ready market, By 
creating a flood of new and 
better products, manufac 
turers will stimulate a tre- 


‘The number of new items 
being submitted for inclue 
sion in the editorial pages of 
Porvtar Screxce Mos Titty 
has never been so great ax 
in. recent months. In_ the 
middle west, a New Prod: 
wets Conference recently at- 
tracted representatives from 
industries. all over the na- 
tion, The problems of ereat= 
ing, perfecting, and market- 
ing’ new products were dis 
‘cussed by experts, When an 
‘eastern technical school, a 
few weeks ago, invited man- 
ufacturers 10 ‘send exhibits 
for display during a 
Products Day, the response 
was overwhelming. 
‘leading New York pat- 
‘ent attorney told a repre: 
sentative. of Porvtar 
ScreNcr MoNTHLy that 
never in forty years of prac- 
tice has he seen so many’ in- 
‘ventors occupied in perfect 
ing small, useful devices a3 


have high value and 
find a ready market. 

‘The head of an eastern 
advertising agency declares that his 
lients have shown more interest in 
new products during the last six months 
than at any other time in twenty. years 
‘The research engineer in charge of a fa- 
mous. industrial laboratory reports. that 
‘experiments concerned with the far-distant 
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Illustrations by 
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future are being shelved while the staif of 
experts under his direction concentrates 
‘upon improvements and innovations which 
‘can be placed upon the market at once. 

‘An association of more than 800 manu- 
facturers recently made a survey of its 
‘members to see What steps they were tak- 
ing for a return of prosperity. The num- 
ber who were turning to new products 
ranged in the various classifications of the 
industries, from fifty to ninety percent of 
the concerns. 

Other trade groups tell the same story. 
When interviewed recently, the secretat 
‘of one national association of manufactur 
ers concerned with home equipment, said: 

“Ht is safe to say that our members are 
‘marketing four times as many new prod- 


‘The statistician of another home prod 
‘uct, manufacturer's association reported: 
sTeee bave been more nem 
proved appliances in our field during 1 
past two years than made their appeat 
Ace in the dozen years that went before 

‘And the head of a national group of 
‘motor car manufacturers declared: 

“There have been. more innovations, 
changes, and improvements in automobiles 
fand-auiomobile equipment during 1931 
and 1932 than there were in. the, whole 
decade which preceded those years.” 

‘An organization which specializes in in- 
troducing. new products into department 
and chain stores has made a special check 
upon the number of such products appear- 
ing in different years. It has 1,500 stores 
fn the United States and Canada as its 
clients, The result of its check shows that 
the Inst six months have seen the greatest 
flood of small, ingenious, new items issu- 
ing from American factories that the con- 
cem has ever experienced in its entire 


Daring 


PLOOD OF NEW PRODUCTS. 
t ‘s 


the a 


fe BEN 
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tat sie months 


history of marketing such new products. 
‘Another company. in the middle west 
makes a business of placing new inven- 
‘manufacturers looking for new 
oducts in their particular fields. Recent 
ly, 386 inquiries were received from such 
manufacturers concerning items which aj 
peared in a single bulletin sent out by 1 
‘organization. This record number of re- 
‘quests for more information, indicates the 
Keen interest and increased activity among 
‘companies in connection with new and im- 


proved products. 
: hay? corm ny,” a noted industriali 
told several hundred) manufacturers at 2 


convention not long ago, “which does not 
ep ups product development i ding 
fora fall.” 
Tndustry is awake to the fact that it is 
the new, the novel, the 
improved product ‘that 
will sell today. The fol- 
lowing is quoted from 
the official publication of 
the leading trade assoc 
tion in the United States: 
“industry may” have 
slowed down its produc 
tion, business its. pace, 
But there is no slacken- 
ing of interest among 
husiness men in new and 
‘useful products and proc- 


‘Despite the depres- 
sion, the flow of new 
Products. and processes 
{in industry continues une 
thsted. To them, many 
established companies 
are turning in an effort 
to pat idle plant capacity 
to use.” 

How necessity has 
reoved the mother of ine 
Yention and the ‘manner 
in which depressions have 
increased the number of 
rateats applied for in the 
past is shown by a glance 


at the records. 
‘The Silver Campaign 
Depression of | 1395-7 


showed a marked increase in the number 
of atent apliatons received, Silay, 
the Rich Man’s Panic of 1003-4 showed 
the largest number of applications. ever 
received up to that time, Again, the Panic 
‘of 1907 brought in the largest number of 
applications up to that year and the de- 
pression of 1911 showed a jump of 5.000 
applications as a result of busin 

nation, But, most striking of all, was the 
increase which came as a result of the 
Primary Post War Depression which oc« 
curred in 1921 and 1922, 

“However, the number of new ideas find. 
ing theit way from the workshop and 
oratory to actual production in factories 
and sale in stores is greater during the 
present months than during any previous 
period of depression, 

Yankee ingenuity and progressive manu 
facturers are laying the foundation for the 
retum of prosperity. 

A glance at the patent records of the 
world gives an interesting sidelight upon 
the relation of improved products and 
prosperity. It is not just a happensso that 
in the United States, where wealth has 
increased most rapidly, 
‘been most active. From the beginning of 
the patent records in each country to the 
end of 1930, the totals in the four lead- 
ing nations are: $25,882 for France, 75 
O54 for England, 331.681 for G 
and 1,797,380 for the United State 
seventy foreign nations which iss 
gnis have a grand total of 4,395,493, 
Thus, bury American inventors, alone, 
hold ‘more than one-fourth of all the pat. 
ents in the world. 

With more than 100,000 American 
manufacturers alert for new ideas and 
‘watching for improved. products which 
they can add to. their lines, the tide of 
newly-marketed items is steadily rising, 
Each new product, with greater eve of 
utility appeal, plays its part in increasing 
the volume of ‘business and in producing 

ity for all. 

While the: general public watches for 
some spectacular single invention to. pull 
the country out of the depression, thou- 
sands of small, unnoticed, useful innova 
fons are lifting it toward’ prosperity. 


The 
pats 


a 


Car Thieves Stopped by Exploding Shell of Gas or Smoke 


Wor to the car thief who attempts to 
steal a machine equipped with the latest 
protective weapon! The moment he starts 
to drive away, an automatic cartridge dis- 
charges a cloud of gas, Overwhelmed by: 
the fumes, the thief is glad to make his 
escape from the suffocating fumes. 
Smoke cartridges may be used instead 


of gas if desired, They are less perilous 
to an absent-minded car owner who may. 
forget to detach the anti-theft mechanism 
‘when he returns to his parked auto, 


GIGANTIC INSULATOR HAS 
TRANSFORMER INSIDE 


Founrees feet in height, a 
insulator, with a transformer inside 

n developed for use on a 220,000-volt 
transmission line in Ohio, The result. of 
this odd arrangement 

improved insulation 
in the circuit where it 
is employed, In addi- 
tion to its electrical 
advantages, the insu- 
lator is considered a 


ARCHITECT DESIGNS COTTON HOUSES masterpiece “of pot- 


tery-making, Tt is 
Hovsts of cotton are proposed by Law- formed in two halves, 
rence Kocher, noted architect, to solve the cach having a shell of 
Tow-cost housing problem. Models of two tne-piece poreelain, 

1 $1,500 five-room home anda ‘The photograph shows 
the comparative size 
of the huge insulator, 


sd. A weatherproof exterior is 
provided by a roof and walls of 
fireproofed cotton ducking stretch- 
wooden structural frame 
Inner walls are also of cotton. In- 
sulating material may be 
exclude heat and cold, 
was ig exible, it i 
yy shaped surface. 


Tormer ball inset 


a, 


TO PROVE OWNERSHIP 


TAKING noseprints of dogs to guard 
‘them against loss or theft is the method 
being adopted by western owners. When. 
two persons claim the same dog in court, 
ink noseprints, like the specimen illus 
trated, settle the matter. Like human 
fingerprints, the patterns on the nose of 
the dog are said not to change with age, 

‘and therefore a pet 
need submit but 
‘once to having its 
nostrils smeared 
with ink, No two 
dogs have identical 
patterns so a mis- 
take is impossible, 


To ap in fitting eyeglasses, 
an optical expert of St. Paul, 
Minn., has invented an instru: 
‘ment Uhat measures the exact 
distance between the pupils and 
between the pupil, and the 
nose, Most persons! eyes are 
unevenly’ spaced, and this must 
be taken into account in fitting 
glasses. Through twin tubes, as 
Hlustrated, the examiner sights 
upon the’ patient's eyes 
moves a pair of  cross-haits 
within the instrument until 
they center upon the pupils 
and register the spacing with @ 
high deere of accuracy. 
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Diving Tube 


w. 


George Anderson, o 
fventor 


ight, also controled lope 
Within, provides ilumination as the op- and knotted around a metal pump DY Rreahaway vew showing how diver eperten the 
rator looks out of the heavy glass port- means of the cylinder's mechanical arm. teckenial arma with levers placed Trude tbs 


ODD CAMERA LENS NEEDS NO COLOR FILTER 


Seexing a camera lens 
shat would, permit fast ex 
ures ‘with proper. color 
Yalues, V" Akers, landscape 
‘and_ photographer of 

ay, Mey hit upon a 
‘Materia. Crystals of 


Because of the yellow tint 
of the quartz, Akers found 
he need not use a color file 
ter to hold back blue rays, 
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os 
a 
Stowe fost feathers, that form in 
listening spikes on buildings swept by icy 
‘winds, have lured a little band of scientists 
to the frigid summit of Mount Washing- 
HAs a part of the weather ob- 
ms undertaken by the Mount 


Secrets of Frost Feathers Sought on Mountain Top 


ington Observatory, they will at 
tempt to solve the mysteries of the strange 
formations. Little is known about the way 
in which frost crystals are formed. They 
do not resemble snow crystals, Feathers 
that they form may grow as long as three 


EDISON'S TUBE GETS RADIO PROGRAM 


Below, vacuum ube made by 
Baleos “Atty yeare 


Avvaccvat tube was devised by Thomas 
A. Edison fifty years ago, long before the 
first crude wireless sets were dreamed of, 
Proof of its ability to pick up a modern 
radio program was given the other day at 
a New York broadcasting studio. Music 
broadcast from a small transmitter in the 
studio was tuned in on a receiving set us- 
ing a faithful copy of Edison's original 
tube, with a curved filament of carbonized 
bamboo and a plate formed of two up- 
right wires, The program, received with 
perfect clarity, was then re-broadcast to 
radio listeners. At the time of its inven- 
tion, the tube was regarded merely as a 
scientific curiost 


“4 


feet, growing to this size in the space of 
‘one ‘cold and windy night, ‘The striking 
photograph in the circle is of a frost 
feather formed in this way, Such feathers 
indicate the direction of the pre 

wind at the point of observation, 


PIPE SHOOTS “St 
‘THROUGH ITS 
STEM 


Tuoven innocent enough in outward 
appearance, a novel type of firearm dis 
fused as ‘a smoking pipe serves asa 
formidable weapon when it is needed. The 
sun fires a .25 caliber cartridge. Its stem 
unscrews for loading, while the bowl of 
the pipe serves as a magazine for five extra 
rounds of ammunition, A knurled screw 
hear the center serves as a trigger, and 
fires the pipe pistol when it is pulled’ back 
as illustrated in the photograph above, 
the user sighting meanwhile along the 
Jength of the stem. A German inventor is 
responsible for the unusual weapon. 


HOLDER ENCLOSES CIGARETTE 


No Loxcer will s 
rugs and clothing i 
hholde> of metal pictured at the left, should find 
favor with smokers. The user inseris a cigarette 
jn the tubular opening, adjusts small metal jaws 
that hold it, and lights it through an upper slot. A 
‘onvenient Ting slips over the finger for holding 
the dev 

‘escape of sparks. Even the added convenience of an 
ash tray has been built into the device by the 
thoughtful inventor. Ashes fall into a removable 
receptacle at the bottom, as does the cigarette when 
it has been smoked. It'opens readily for removal 
of butt and ashes. 


irks from cigarettes menace 
a new safety first cigarette 


Wire screening on the side prevents the 
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New Navy Planes 
Land on Water or Deck 


AL eft. one of the 
Navy's sew 

planes i ta 
Serane toa 


Aupatimax airplanes, able to land 
cither in the water oF of the deck of an 
Airplane carrier, are now being used at 
sea by the United States Navy. The photo- 

hs Feproxduced hi aken during 
i naval maneuvers off the California 
. They show the launching and land 
ing of planes attached to the battleship 
West. Virginia, Catapults are used 10 
launch the planes. The return of a plane 
to the ship is a’ spectacular mancuver. 


With wheels retracted, the amphibian 
lands in the sea and taxies up to the ship 
and stops beneath a jointed crane, The 


SECRET PROCESS SAVES NEWSPAPERS 


By pirrrxc ordinary newspapers in a secret vare 
nish-like solution of chemicals, Dr, Joseph Broad- 
man, New York City physician, believes he has 
found a way to make them virtually indestructible. 


lity. They remain exible and easy to handle, 
it tensile strength is multiplied about 

ies, Dr, Broadman chanced upon his dis 
covery during a search for 

a way to preserve his vole 
‘uminous collection of war 
clippings. He foresees its 
application by libraries, 
which now preserve news: 
papers with Japanese tissue, 
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pilot grasps the 
hook at the end of 
the hoisting cabl 


making it fast 
the plane which is 
then swung aboard 
the vessel. For 
Tanding on ai ai 

craft. carrier's 
deck, the wheels 
are ‘extended be- 


yond the pontoons 
land the landing is 
performed in the manner of a land plane, 
the pontoons being held clear of the 
ground by the extending wheels, 


ONE DISH OF ICE CREAM 
NOW PUT UP IN CARTON 


A sew way of serving ice cream has 
been perfected by a Louisville, Ki 
ventor. The cream is package 
round cartons holding  individual-s 
Portions, Tabs on each wrapper enable 
it to be removed with one hand, dropping 
the contents in a dish as shown in the 
photograph above. Special machinery has 
been designed for the manufacture of the 
new-style packages. The frozen cream, 
first rolled into sticks and covered with 


waxed paper, is sliced to the proper size 
to fit the package, 


Photo right 


Upper let. view 


ise teem under a low peoered gust 


with alcohol ae 
Showa, At sa 
Sefer ‘under 
ticrescope, Dots 
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BRASS 
GEARING 


yoursell upon whieh a 
ite 


RACTICALLY boundless and_much 
‘of it still awaiting the curious eyes 
ff those who would unravel nature's 
secrets, les the world you can see only 

with a microscope, 

Within his borderless domain, the micro- 
scopist can populate little worlds of hi own 
making, From a. scene almost as. stil as 
fleath, he can create a world teeming. with 
life, “He can bring into being countless 
millions of tiny creatures not visible to the 
naked eye. 

One way to do this is by what is known 
as a hay infusion. A few stems of hay are 
placed in a jar of tepid water and permitted 
to stand undisturbed in a warm room for 
about four days. Then some of the water 
is taken off with a spoon or a medicine drop- 
per and a drop of it is placed upon a. slide 
freshly cleaned with alcohol. When this, is 
done, we shall be amazed to find many weird 
creatures streaking across our vision. ‘The 
scene is like a nightmare—a phantom world 
peopled by strange creatures. 

Just as we have brought this strange world 
inio being, so we can destroy it and its queer 
inhabitants. Before we commit this master 
crime, however, we shall need more equip- 
ent. It will serve not only for this amaz- 
ing experiment but will prove useful in many 
thers, so the time used in making it will 
be. well spent 

‘When specimens are mounted permanent- 
ly, they ate placed between the microscope 
slide and a thin, button-like cover lass. 
freee nga Festened to 
the surface of the side by a special prepara~ 

applied in a circle with a camel's hair 
brush in the manner to be described, 

‘To do this quickly and easily, we will need 
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‘Left plete shows 


(sealed 12 times 


Microscope 


© turntable similar to the one shown in 
the sketches. ‘The base is a piece of 
trimmed "two by four” recessed to ac- 
commodate the turntable proper. The r= 
essing: may be done with a sharp knife. 
Of course, the base also may be made 
from two’ pieces. screwed together, the 
oppiece being cut, out with a band saw 
or a coping saw. The solid form of con- 
struction, however, is best if the maker 
hus the patience, 

‘A piece of heavy shect brass, hent to 
the dimensions shown, serves to’ hold the 
specimen slide and the worker should see 

that the slide will slip in and out 
ly. A small shaft of brats or iron, (a 
Piece of a large nail or spike will do), 
Soldered to the bottom of the rack forms 
a pivot, The bearing for this member ean 
the made from a piece of brass drilled to 
Produce a snug fit for a shaft. 

‘The turntable is cut from a well-seae 
soned piece of quarter-inch wood drilled 
to receive the shaft, the slide holder be- 
ing fastened to the turatable with two 
small brads, When a small washer with a 
drop or two of oil is placed between the 
{urntable and the base and a coat of shele 
Jae is applied to the entire instrument, it 
is ready for use. 

‘When a slide enlace in the older and 
a lipped in shellac or other prep 
aration is held near the center of the 
slide, which is revolved by bringing one 
finger in contact with the free edge of 
the turntable, a circle of shellac will be 
drawn on the glass, By permitting. the 
first coat to dry slightly and adding other 
coats, a low wall of shellac may be built 
up 10 enclose your specimens. 
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For the wholesale murder we contem- 
plate, we shall need. several applications 
Of shellac so that the wall will be high 
enough to retain several drops of water. 
‘The water is taken from the bottle con- 
taining the Day and it teems with in- 

We murder by electrocution and the 
drawing on this page makes the method 
clear. Only two dry cells will be needed 
vwith two tiny copper wire terminals im- 
mersed in the solution, After the water 
is placed in the well and the wires are 
arranged, we focus the microscope and 
then watch for an opportunity. When the 
scene looks right and the proper number 
fof hay water denizens are in sight, we 
throw the switch. Presto! Death sialks 
the scene with lightning-like rapidity. 
What had looked like a crowd of people 
at a country fair is now a scene of utter 


Poo} switcy 


Haw exactions re sede wo Lil spect. 
fens whalesale so they cam be preserved 


merar _| a 
FILINGS 
Ford con——EO_ OF 


sparks are made ia 
‘rate displays produced 


By Borven Harr 


Specimens, sealed 
beneath cover glass 
on a slide, can be 
preserved as part 
of your collection 


desolation, We now can study the motion- 
less specks to our heart's desire. 

Now, let us leave the realm of biology 
and follow the by-roads of physics. For 
the next experiment, we shall need an old 
Ford. spark coil, obtainable for almost 
nothing from the junk heaps of auto 
wrecking yards, three dry cells, a micro- 
scope slide, and some iron or copper fil- 
ings. These materials are arranged on the 
stage of the microscope as illustrated. 

After the instrument has been focused. 
the primary circuit of the coil is closed 
and a spark is permitted to play among 
the filings. Instantly we are treated to a 
sight that will long be remembered. Here 
we see a display of fireworke that will 
appall us and if the wires are rearranged 
in various positions, different effects may 
be obtained. 

‘Mounting specimens for study 
self a fascinating task. Perhaps 
object, for the beginner is a fly's wing, 
since it is transparent. Indeed, we may. 
start our work by preparing an interest~ 
ing collection of different transparent 
swings —wings from a bee, a mosquito a 
vwasp, a yellow jacket, a fruit fly, and 
other common insects. 

‘Specimens must be mounted absolutely 
dry. This does not mean that they should 
be placed in an oven for a few minutes; 
the prevaration is much more elaborate 


than that. For (Continued on pase 82) 
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RivdentAntomobsle Has Buibbven Band “Motor” 


—— Gaxcway for an automobile that has 

no engine, uses neither gas power nor man 

power and yet runs, The secret of the 
mat mtly seen on 

set of 


Los Angeles, Calif, is 

werful rubber bands. These are 

fed exactly as bands are twisted to 
lane. So much for 

ey will run 


The pull 
toa cross sh 
when 


ough ears 
d with grooved pulleys 
e power is carried by two leather 
he rear wheels, One belt drives 
ie car ahead, The other is for reverse 


10,000 DISHPANS LIGHT 
WORK AT HOOVER DAM 
HIS XYLOPHONE 
SELLS PASTRY 


Buuoixc a dam with the aid of light 
reflected from 10,000 dishpans is the un 
‘usual engineering feat now being carried 
of Hoover Dam, near Boul- 

det City, Colo, Reflectors were needed for 
the powerful lights strung up in Black 
Canyon, Many kinds were tried and at 
last it was found that dishpans answered 
purpose, at low cost, better than any- 

ing else. The picture shows two of these 


Watex the house- 
vives in Los Angeles, 
Calif,, hear the notes 
of a “xylophone, they 
know their traveling 
baker is at hand. This 
salesman built, and 


strange reflectors in use, attached to the door 
of his car, a five tube 

SKID CHAINS FOR SHOES xylophone of one-and- 
‘one-half inch brass 

Peoestatass need no longer stip and oH pipes. ‘Striking these 
slide on icy sidewalks, according to Bert ‘with a small hammer 
Noblette, Winchester, Ky. inventor of the he beats out a tune, 
id chain for shoes’ shown in picture at thus announcing his, 


i right. The chains cut into the ice to wesence and saving 
jimself the trouble of 


getting out of his car. 


prevent slipping and thus make walking 
safe and comparatively easy. 
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Giant Defroster Guards Fruit Trees 


Group of Powered 
Fans Drive Warm 


Air Into Orchard 


Writ roaring breezes from airplane 
propellers save California's citrus groves 
‘and Oregon's cranberry bogs from frost. 
bite? Grotesque bl ssembling 
plane fuselages on stilts, are being widely 
installed, following successful experiments 
last year, to combat the costly frosts of 
lite spring and early fall 

‘Whenever frost warnings sound, the big 
fans will draw air from the comparatively 


FRENCH BICYCLE HAS 
SMALL FRONT WHEEL 


Rervrnine to the design of an old- 
fashioned bicycle, a French inventor is 
producing one with a small wheel in front 
and a large one behind. The small wheel 
steers, while the large one drives. Han- 
lebats ar> at the rear of the cyclist. The 
inventor claims his machine embodies 
scientific principles of balance and struc~ 
tural design. Its rider sits in a comfortable 
erect position, instead of crouching, so ob- 
structions aré unlikely to throw him, 
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warm layer that exists twenty-five feet 
above the ground and shoot it downward 
to mix with the colder air below. Four 
such devices are said to protect 3 ten- 
acre orchard when set at the corners as 
shown in the diagram. If a larger area is 
to be guarded, the four-cylinder motor 
that turns the propeller also revolves the 
whole machine on its tower, much like 
an oscillating fan 


Clouds in the night sky reduce frost 
danger by retarding the earth's loss of 
heat by ‘radiation. Bell-jars_ and paper 


Blankets placed over smal plants havea 
lar effect: But outude bea, nich at 
orchard, 

ative, Grow: 


ww wind machines will per 
ell on 2 gigantic scale and inthe 


A. aoronist who 
passes through the lit: 
Ue town of Chateati- 
roux, in central 
France, may stop and 
fill his’ gasoline. tank 
at one of the strange 
cst filing station 
the world. ‘The own- 
er, with an eye to at- 
tricting trade, has 
fashioned a housing 
for his filing pump 
in’ the shape of & 
Monstrous elephant 
with, upraised "paw. 
‘The customer reeeives 
the desired number of 
liters (a French meas- 
ure slightly larger 
than a. quart) from a 
hose drawn out of the 
clephant’s leg. Since 
the site marks the ine 
tersection of several 
Highways, the ele 
pant station has at- 
Tracted attention and 
is always busy. 
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Car Is Run on Rollers in Garage to Locate Motor Noises 


No LoNceR need a car owner, seeking 
diagnosis of an elusive knock, prevail upon. 
a busy garage mechanic to drive with him 
around the block, A testing device per- 
fected by a Seattie, Wash., inventor, and 


é a= 
SPARK PLUG TOOL 


HAS FOUR USES 


ark plug 
vised by 
Ie com: 


toothed slot 
Tor turning the 
knurled ut and a piv- 
‘oted prong for testing 
ignition or _seraping 


STEM OF FOLDING PIPE 
IS HINGED TO BOWL 


a 


Easy to clean is a folding pipe, recent 
ly placed on the market. The stem, hinged 
to the bowl section, may be 
fastened. The pipe is carried in 2 co 
pactly folded position, and is said to 
{ess liable to breakage than one of 
ventional design. 
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ready installed in a number of gara 
permits a car to “run” at road speed in 
4 garage, Its rear wheels spin upon rol- 
lers, shown above at upper right, which 
may be braked to simulate a hill’ Mean. 


while the mechanic checks up on the 
motor's behavior, as shown at upper left, 
with the aid of ‘gages that indicate the 
speed in miles per hour and the 
jor speed in revolutions per minute. 


USE LIQUID AIR TO ASSEMBLE MOTOR 


sett a pair of valve 


a tight 
for the rings are now 
hored exactly eight- 


Meanwhile the valve seats are shrunk by 
chilling in a wooden box filled with liquid 
air. Chilling and heating eliminate the size 
discrepancy and little pressure is needed 


to force the parts together, At normal 
temperature. they are as tight as if fused 
together with the resull that they give a 


highly satisfactory. service 


RECORDS CLEANED BY 
PHONOGRAPH NEEDLE 


Dust and dirt are removed from 
the sound tracks of phonograph rec 

ith the cleaning needle shown 
left. The felt pad, which can 
een at the end of the needle, not 
enly cleans but is said to. reduce 
scratching and prolong the life of a 
record by removing all grt. 
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New Tester Shows Burning 
Rate of Fireproofed Wood 


‘A New type of tester to determine 
the effectiveness of various types of 
chemicals for fireproofing wood has 
been designed at the U. S. Forest 
Products laboratories at Madi 


cof a tube in which the specimen to 
be tested is placed, a Bunsen burner 
with a controllable flame, and a scale 
registering the specimen’s change in 
weight, By this means the chemist ean 
now determine the rate at which fire- 
proofed wood will burn, In the labo- 
ratory tests, diammonium phosphate 
has proved best for fireproofing pur- 
poses. In the accompanying picture 
the results of tests of wood, impreg- 
nated to various degrees with this 
chemical, are shown, Work is now in 
progress to find substitutes for the 
phosphate that will be equally effec- 
tive and more economical. Several 
ters, made at the University, of 
‘isconsin, have been sent to various 
other governmental agencies, 


LIFE-SAVER ON BUS 
SCOOPS UP VICTIM 


AN AvToMAriC life-saving de- 
vice is built into a sixty-three- 
passenger bus just placed in serv- 
ice in England, The apparatus 
makes it virtually impossible to 
run over a pedestrian, Contact 
ith a body actuates triggers be- 
h the front of the bus, auto- 
matically dropping a hinged frame 
that scoops up the victim from in 
front of the wheels. Thus he suf- 
shal instead of 
fatal injury if the driver 
le to. apply the brakes 
quickly enough. ‘The. photograph 
below was made during a recent 
demonstration of the device. 


‘Automatic scoop on front of this bus drops to 


‘atch vlctio an photo shows, Sad saves his fe 
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at which freproofed wood burns i relat 
GF thin new testers At lft, tetved samples that bura at diferent ates 


CAR TESTS THREE 
GRADES OF GAS 


Witex G, L. Young, west- 
em petroicum engineer, 
stops at a service station, he 
buys gasoline from three 
pumps at a time, His car is 
equipped with a triple set 
of fuel tanks and carburet- 
‘ors to allow him to com- 
pare the performance of vs 
rious types and makes, Any 
desired fuel is made avail 
able in a moment by a cor 
trol operated by the dri 
cr, Results of his tests are 
useful to him in his capacity 
as chief engineer of a large 
il company. Young 
that the lowest grades now 
sold are not bad gasoline, 
but higher-priced grades are 
better for quick starting, 


PHOTO PLATES “READ” BURNED PAPERS 


Wares valuable docu- 
ments were charred b 
yond recognition in a re~ 
cent Wisconsin fire, it 
was thought their con. 
tents were forever lost 
A police scientist took 
them, however and made 
them’ reveal their meat 

ing. The charred remains 
were firmly compressed 
between two photograph 
ic plates and left in total 
darkness for three weeks. 
When immersed in de- 
loper, the plates showed 
images of the document 

‘The process depends up- 
on the different rates of 
chemical reaction be- 
tween ink and paper. 


tne condition of the charred doe- 
pistes revealed en thers 


MYSTERIOUS COSMIC RAYS TRAPPED 
FOR STUDY IN SCIENTIST’S BASEMENT 


Srupy of cosmic rays, mysterious radiations from space, 
more penetrating than X-ray’, has been brought out of the lab 
ratory and placed on a more homely basis by recent tess. Put- 
ting in his own basement the bombelike detector shown 
photograph above, Dr. Robert A. Millikan, California physicist 
right) found the rays streamed through the roof and walls 
of his house without appreciable hindrance, Meanwhile Univer- 
sity of Chicago experimenters accidentally’ discovered that 
hhuman head absorhs five percent of the cosmic rays that strike 
it while the rest pass through. 


SIGHT ON BOW HELPS ARCHER'S AIM 


AN ancHny sight, said to improve the accuracy of bow- 
and-arrow shots fifty percent, was recently demonstrated at 
Los Angeles, Calif. In aiming at a distant target, an archer 
must point his arrow well above it. Consequently, at the mo- 
‘ment of releasing the bow string. he does not see the target. 
In the past he has had to depend largely upon his “feel” of 
the distance to score a hit, The archery sight contains two 
isms which deflect the light enabling the archer to see the 
jullseye and to aim his arrow so it leaves the bow at the 
right elevation, The sight may be adjusted for distance. 
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GUNS CLEAN CEMENT KILNS 


Brazte away with repeating shotguns, workers in a mi 
dle-western cement factory now clean out kilns in. whi 
hardened cement has formed. In the past, to clean out the 
cement the kiln had to cool off and then’men with sledge- 
hammers would enter and break away the cement. By using 
Jong-barreled shotguns and No. 12 shot, the rings are now 
knocked loose at a great saving in time and money, 


at that has hardened inside the ki 
Mnoched thene rings of cement loose 


ONE MAN HANDLES THIS BIG LADDER 


Fuxsr employed in 
craft construction 
vecause of thelt light 
weight and. great 

luminum al- 


Joys are’ daily finding 


A forty: 
exten 


ladder that weighs 10 
more than a full- 
grown man is one of 


hings recently 
le of these alloys, 
The big ladder is. to 
be used in. cleaning 
the light fixtures of 
National Guard arm- 
ory at Pittsburgh, 
Pa., which are too 


means, It 


id easily. 
trundied about. on 
wheels. A” wooden 
Inder would be twice 


‘ypu around 


POPULAR SCIENCE MONTHLY 


Coutreriye instrun 
automobile is the unu 
rence Grayson, of Los Angel 
Forty-one, to date, grace bis car's driv 
ing compartment, with nine more outside, 
Besides regulation motor instruments they 
include such novelties as a baromet 

for foretelling the weather, an altimeter 


on his 


Z 


DUAL VOLTAGE BATTERY 
STARTS COLD ENGINE 


‘To overcome hard starting dur- 
ing the cold winter months, a novel 
dual voltage automobile battery 
hhas just been placed on the market. 
Its four cells normally deliver the 
usual six volts. When a cold motor 
must_be started, however, a push 
button on the dashboard actuates an 
electromagnetic switch on the battery 
(indicated by arrow) and alters the 
connections on the last twa cells from 
parallel to series, boosting the power 
of the battery to eight volts. This 
tums over the starting motor rapidly 
and insures a hot spark for ignition 
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Fifty Instruments Help Run This Car 


IMITATION BRICKS FOR OLD HOUSES 


‘Dusk voltage battery with switch, indicated by 
the arrow. can be stepped up to start a0 auto 


as —~ 


to show Grayson his 
elevation, an airspeed 
indicator, a periscope, 
a compass, and a de- 
vice that’ shocks a 
would-be car thief 


charge 


REINFORCED CELLOPHANE 
NOW USED AS WINDOWS 


Usixe cellophane asa substitute for 
lass is the latest application of this ver- 
satile material, To serve as temporary 
windows in. buildings during construction 
or remodeling, a flexible and waterproof 
cellophane sheet backed on one sd 
a mesh fabric has been introduced, Wh 
admitting light, it keeps the heat in and 
the rain out. Dust can be washed off, 


Oww frame houses 


rick recently 
duced. The brick, con- 
ing of thin slabs made 
of Portland cement and 
asbestos fiber, are laid 
rectly. over ‘the wood. 
It is a modernize 
difficult to di 
from one of re 
‘only does 
coating improve the ap- 
pearance of a home, ac- 
cording to the maker, but 
it also serves as an insu: 


Filexibie cellophane, reinforced with # mesh 
frie. is now used as temporary windows 
PERFORATED CLUB HEAD 
LENGTHENS GOLF SHOT 
Loworr shots are made possible with 

a new perforated golf club, accor 

the inventor. Holes drilled in the he 

enable air to pass through without hin- 


drance, so that air 


resistance will not 
retard the swing, 
‘Thus the full pow- 
er of the player's 
stroke is expended 
upon the ball 


HandyAiids 


FOR 
Fomematers 


STUDIO. DIVAN 
AND TWO REDS 
BUILT IN ONE 


fold’ the 1d femaly 
torte can't fall of 
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T'Slannct of seapendh, se shown, in formed by the Pap 
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Chemicals You Can Make 


fan make many of the chemicals he uses 
in his home laboratory. In this way, simple 
reactions, that requite little equipment, 


become profitabl 
structive. 

‘When ‘an acid and a base combine in 
the right proportions, a new substance is 
formed, Sal ammoniac, for instance, ean 
‘be made by holding an unstoppered’ bot 
tle of ammonium hydroxide (household 
ammonia will do) next to the open mouth 
of a hydrochloric (muriatic) acid bottle, 
‘The sil ammoniac appears as a dense 
white cloud that will float in the air and 
eventually disappear, 

‘This novel reaction forms the basis of 
an interesting experiment that canbe 
added to the amateur magician’s bag of 
tricks, Wet the stopper of the muriatic 
acid bottle, by shaking the bottle, and 
touch the moist stopper to the palm of 
the right hand. This will place a harmless 
amount of acid on the skin. Do likewise 
with the moist stopper of the household 
ammonia bottle, placing a small amount 
in the palm of the left hand. 

To the casual observer, both hands will 
appear empty, However, when they are 
cupped together and the two thumbs 
placed to form an exit hole, dense clouds 
‘of white fumes will pour out. To prove 
your hands are empty you can move them, 
apart only to place them together again 
‘and produce more of the mystifying sal 
ammoniac smoke. 

‘Similarly, two apparently empty glasses 
—one containing a drop of ammonia water 
and the other a drop of muriatic acid— 
will smoke when they are placed together. 

In combining, the acid and the base in 
each case neutralize each other to form a 
new substance—sal ammoniac (ammonium 
chloride). Chemists call this reaction new- 
tralization and make use of it as a test for 


int and ine 
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computing the relative strengths of chem= 
icals as well as a means of producing other 
chemicals, 

Neutralization can be demonstrated in 
the home laboratory with the aid of an 
indicator such as an alcohol solution of 
phenolphthalein obtainable at any drug 
store 

First make up a limewater solution by 
dissolving lime in water. 

Shake it’ vigorously for 
several minutes and_al- 
low it to settle. Then 
carefully pour off 

clear upper liquid, 

‘Next place one drop 
‘of muriatie acid in a 
beaker and to this add 
some water and a drop 
of the phenolphthalein so 
lution, Then with a med 
cine dropper, slowly add 
the limewater to the 
acid solution in the beak- 


Alum 


Borax 
Calomel 
Chalke 
Copperas 


Bleaching powder Calcium hypochlorite 
Boracie acid 


Cream of tartar 


Epsom salt ‘Magnesium sulphate 

Glauber'’s salt Sodium sulphate 

Limewater Calcium hydroxide solu- 
tion 

Lye Sodium hydroxide 

Quicktime Calcium oxide 


Rochelle salt 


Sal ammoniac 
Sal soda 
Salt 


Acids and Alkalies 
Easily Combine to Form 
New Substances You Can 
Use in Experiments 


By 
Raymonp B. WaAILEs 


er, counting each drop as it falls and st 
ring the acid continually. Add the lime- 
water in this way until a single drop colors 
the liquid red, When the red color remains 
for at least a quarter of a minute it in 
cates that enough limewater has been 
added to neutralize the acid, 

You will probably find that about 240 
drops of the limewater will be needed 10 
neutralize the single drop of muriatic 
cid. By repeating the test with other 
bases, their strengths can be compared, 

In’a similar manner, a weak lye solu- 
tion made by. dissolving several pea-size 
pieces of Iye in a half pint of water can 
be used for comparing the relative 
strengths of vinegars (acetic acid), The 
stronger the vinegar, the greater will be 
the amount of lye water needed to neu- 
tralize it, OF course, it is important that 
the same quantity of vinegar be used in 


= C ‘hat Can Be 


Zommon Substances 
Used in the Home Laboratory 


Borie acid 

Sodium tetraborate 
Mercurous chloride 
Calcium carbonate 
Ferrous (iron) sulphate 
Potassium bitartrate 


Sodium potassium tar- 
trate 


Ammonium chloride 
Sodium carbona 


in Your Home L: 


‘The chemical made by neutralization can be 
Rove, The Viquid is evaporated by Uhe est 


and that the lye water be of 


each tes 
Uniform strength 

Tests of this sort ate 0 by the 
industrial chemist as titrations and a 


special measuring tube used to drop the 
fhe Higuid into the other is called 8 bu 
rette, Commercial bureites are expensive 
but the home experimenter can make a 
ood substitute from several feet of half 
inch diameter glass tubing, a medicine 
dropper, some rubber tube, and a. spring 
clothespin as shown in the photograph on 
this page, 


PT HE long lass tube is fitted with 
stopper through which projects. the 
cend of a small glass tube. The glass por- 
tion of a medicine dropper is connected to 
this projecting tube by means of the short 
length of pliable rubber tubing. The spring 
lothespin, placed over the rubber tubing 
a indicated, serves asa valve for con- 
trolling the flow of liquid from the tube. 

‘On commercial burettes, divisions 
etched on the long glass tube tell how 
much of the liquid is used in each titra- 
tion, With the homemade burette, the 
amateur chemist can obtain a similar re- 
sult by keeping an accurate count of the 
drops falling from the tip. If desired, an 
olive bottle with its bottom removed can 
be substituted for the large diameter glass 
tubing. 

By neutralizing sodium hydroxide (lye 
water) with dilute sulphuric acid, the 
home chemist can make sodium sulphate 
Place the acid in a beaker or other con- 
venient glass container and add a drop oF 
two of the phenolphthalein solution. Fill 
‘your homemade burette with the weak Ive 
Solution and adjust the clothespin so that 
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the solution drops slowly inte the 
beaker 

As before, when one drop of the 
alkali (base) turns the solution red, 
neutralization is complete and. the 
beaker will contain sodium sulphate in s0- 
lution, ‘The solid sodium sulphate can be 
‘obtained by heating the solution until all 
the water has been driven off. This can 
be done by boiling the solution until only 
a few ounces are left and placing the re- 
mainder ona water or steam bath as 
described last month, When all the water 
hhas been evaporated, white sodium sul- 
phate remains and this ean be bottled and 
labeled. 

Neutralization produces heat. If the 
solution becomes too hot during the above 
process, add a litle water to the beaker. 

‘Acids and bases also canbe made to 
react with salts to form other chemicals 
for use in the amateur's laboratory. Ep- 
som salts, chemically known as magnesium 
Sulphate, can be used in making several 
magneshim compounds. 


MASE 2 solution of Epsom salts in 
water, place it in a beaker, and (0 it 
auld lye water. A. white precipitate will be 
formed, “Allow the beaker to stand for 
some time and you will notice that the 
white precipitate settles to the bottom. 
When it has completely settled, add one 
fr two more drops of the lye water. If 
ore precipitate is formed, add more lye 
water and again wait for the precipitate 
to settle. Test the clear liquid with a few 
drops of lye water as before and repeat 
the process until no precipitate is formed. 
"The white substance resting on the bot 
tom of the beaker will be magnesium by 


aboratory - 


Below is shown a 
ether ‘with 


Tube, & aroppet, and 


droxide. Pour off the liquid, add clear 
water, shake it, and again pour off the 
liquid, Repeat this several times to wash, 


presence of lye water in the clear wash 
liquid 


Ty 
lue and the colorless phenolphthalein 80" 


PEACE the precipitate in an evaporating 

dish and remove the water that_re- 
‘mains by placing it on a water bath, Then 
heat the dish until the prec 


hydroxide into magnesium oxide or-mag- 
nesia. If this is dissolved in muriatic (hy- 
‘rocholoric) acid, magnesium chloride wil 
be formed, ‘The solid magnesium chloride 
can be obiained for bottling through the 
‘use of a water bath. 

When dissolving the magnesium oxide 
in the acid, use more of the ovide than 
the acid. In this way, not all of the oxide 
will be attacked. Filter and then evaporate 
the water. This will prevent the final prod- 
vuct from being contaminated with the 

Tf the magnesium oxide is dissolved i 
nitric acid, magnesium nitrate will be 
Tormed. If itis dissolved in sulphuric acid, 
magnesium (Continued on page 09) 
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Srunts 


TO DEMONSTRATE 


Natural Laws 


Scientific Facts Tested 
with Simple Apparatus 


A NEEDLE THROUGH A COPPER DISK 
‘edie srsight through the center f cote 


Be Sharply, sraiphe down, 


A CAPILLARY, ATTRACTI 


down on top of the tumbler so, the spear 
wate wil eet are Loeeeenans 
ied wit ae pate ‘neil the tafe has melted. 


by the vac that wan crested by Bape: Dat tothe cata 
the oxyen-consuming candle fame ion of the ash, the su 


se will bare tte 
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Fomemade Vest Lamp frRADIO 


Pocket Flashlight 
Readily Converted 
into Handy Tool— 
Self-Locking Lugs 
for Portable Sets 


DE from an ines: 
pensive flashlight of 
the metal fountain 
pen type, the com- 
bination test limp and prod 
illustrated at the right Isa 
compact tool for the handy 
man's radio kit 
‘Aside from the flashlight, 
which ‘cam be purchased in © 
most fivesand-ten-cent stores, 
all that is required is a ma 
chine screw and nut, three fi 
ber washers, some ‘insulated 
wire, and a small battery clip 
‘The machine screw i. in- 
serted through @ hole drilled 
in the closed end of the metal 
Mlashlight case, ‘The head of 
the screw forms the contact 
for the zinc body of the low- 
cr flashlight cell and the outer 
end, when filed oF ground to a tapering 
Point, forms a convenient test prod. 
‘Three tiber washers are used 10 ine 
sulate the prod from the case, large wash 
ets being placed inside and outside and a 
smaller one being fitted between as in- 
cated, in the sectional drawing. A nut 
holds the washers and machine screw in 
place 
‘The prod. forms one terminal of the 
test lamp circuit, ‘The other terminal is 
small spring clip soldered to a length 
of insulated wire which in turn ig soldered 
to the metal case of the flashlight. When 
used in testing small coils, fuses, and sim- 
ilar parts, the tiny lamp ‘will light if the 
circuit is’ unbroken, Tt can also be used 
to test condensers for short citcuits. Such 
a tester, it should be understood, can not 
be used where any great amount of re 
sistance is involved. 
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‘An automatic pencil having a metal 
ease can be fastened to the clip terminal 
and used as a second prod if desired. By 
supplying the prod with a cloth or leath- 
er cover to insulate it from the clip, the 
combination test lamp can be carried in 
the vest pocket like a regular fountain 


EASY WAY TO FIGURE 
VOLTAGE ADJUSTMENT 


RAVI experimenters who design their 
‘own battery-operated receivers cat 
calculate easily the size of the variable 
resistor to be connected in series with the 
filaments of beaters of the tubes and the 
power source. By a simple application 
Of Ohm's law, the required resistance in 
‘ohms is equal to the wlference between 


Sait. tockingterminatlogy. 
Se iete wall 
ya connections 


me. Hs bsing ashliehe rater, wice is clipped 10 
Sone terminal and the prod placed onthe other 


the supply voltage and the rated yoltage 
of the type tube being used, divided by 
the total rated filament current for the 
tubes. 
__ For a series connection of type '36, '37, 

Sor '39 tubes in receivers operating 
from a direct current house line, the re- 
Quired resistance to be placed in series 
‘with the heaters can be found in a sim- 
ilar manner. Subtracting the sum of the 
tube voltages from the line voltage and 
dividing by the heater current in am- 
Peres for a single tube gives the value 
‘of the resistance in ohms, 

‘The various rating values are given on 
a slip of paper packed in the box with 
the tube, 


SELF-LOCKING LUGS 
CAN'T VIBRATE LOOSE 


HEN building an automobile receiv- 

ct or any type of portable radio, the 
danger of having binding post connections 
shake loose can be eliminated by using 
the self-locking type of soldering lug 
shown in the illustration, 

Having a series of curved spring-like 
teeth surrounding the portion of the cor 
nector that fits over the terminal, this 
ingenious lug grasps the surfaces of the 
binding post nut and base to hold it firm- 
ly in place and prevent the nut from vi- 
brating loose. These combination lugs and 
Jock washers can be obtained in a lange 
variety of different shapes and sizes to 
meet every radio need. Separate lock 
washers of the same type are also avail- 
able to the home experimenter, 


39 


lar "Seience \ Monehty 


JOUT altering the 
inal cieeuit in any 
ay, the PorctaR Sct- 
ENCE Montity short 
wave transmitter can be transformed into 

practical radio telephone for amateur 
use, In fact, any short wave transmitter 
canbe adapted easily Yor’ microphone 
‘operation, 

Last month T outlined the principles of 
the radiotelephone and described the 
equipment necessary for an experimental 
modulating aystem consisting of a carbon 
microphone, a battery, and a microphone 
transformer connected into the transi 
ter in such a way as to vary the plate 
voltage of 
sound wave 
aphrag 

or the more efficent circuits shown oo 
this page, the amateur need only supple- 
ment. the equipment he used in the ex- 
periments last month with a two stage 
Audio. amplifier, a modulator tube, and. a 
Suitable dutput transformer o iron core 
choke depending on the diagram followed. 

Tf desired, the modulator can be con- 
structed as 4 unit using a B supply sep- 
arate from that of the transmitter. When 
this is done, the circuit shown in diagram 
A should be used, By following the con- 
ineetions shown in B, the same B supply 
can be used 

Tn the power circuit for the transmi 

<B should be connected to -F when 


te 


using p, c. on the filament or to the exact 

center tap on the transformer if a. c. is 

5 explained in the short wave 
MA 


used. 

transmitter article (P. 

p. 65), -B is grounded. 
Basically both of the 

in a manner similar to the elementary 


o 


esi 


jerophone circuit described 
st month, The microphone, 
Inattery, and the microphone 
ansformer are connected 
‘0 the B-supply to the 
aie of the oscillator, but 
0 obtain better modulation 
audio amplifier is placed 
the circuit to magnify the 
voltage variations set up by 
‘the microphone ci 


placed after the first 
stage, The power of 
the output tube or 
modulator connected 
to the two stage am~ 
plifier should be equal 
to or greater than the 


Moxtaytransmitter, 
a type '50 tube should prove adequate, 
‘The amateur owning a modem broa 
cast receiver equipped with a good ampli 
fying system and a phonograph attach- 
ment jack, can arrange an experimental 
modulating circuit similar to the one 


mple Radio Phone 
FOR USE OF AMATEURS 
By John Carr 


shown without any additional expense. 
Wires wound around the plate prongs of 
the output tubes will serve as leads to 
the short wave transmitter and the phon- 
‘ograph jack provides a means of connect= 
ing the microphone, battery, and micro- 
phone transformer into the circuit 
‘When experimenting with a radio tele- 
phone, the ama- 
teur should mon- 
itor his wav 


before 
ing to put hi 3 
voice on the air 
This can be dane 
by ‘moving his 


short wave re 


rt of the ho 
Where he can 
Tsten to his own 
transmiter ope 
ted witout an antenna, In this way be 
Can tell Just what quality be ix obtain 
fefore going on thei, It must be borne 
in aind that enly tne bands are open 
for amateur. rad telephone use’ (Sto 
$146,445 10887, and 130 to 17S meter), 
Many ates te the Goble 
inicropone in preference tothe simple 
finglebutton vatety. This type has three 
Connections instend of two tnd i twed 
witha apecal split winding transformer, 


1k up for doub 
Witton microphone 


th independent B suply 


Ts this circuit, the same B supply can be sed for Both the modulator and the otcillator 
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Pate | 


Drawing below shows how waves 
Took when they teach receive? 


am shows. circu 


How Detector Tube 


i 


for grit-bine detector act to 


Helps Radio Set Work 


By 
ZORGE H. WALTZ, JR. 


GE 


ONSIDERED jn. one way. 
the detector tube is the 


the various amplifiers added to 
help the receiver doa better job 
would be worthless, 

Incoming radio waves 


sidered 
the radio 
wave and the 
swing of this wave cnused by the 
electric equivalents of sound waves 
Impressed on it ot the transmit 
(et. Graphically, the waves reach- 
ing a'receivee took like in the 
deawing at the upper ight 
Tn this complex form, the waves have 
no effect on our loudspeaker oF earphone 
To operate these sound making instru: 
ments, one-half of the alternating car- 
rice must be discarded and the audio or 
sound portion of the ather half separated 
from it, This rectifying of the alternat- 
ing carrier and extracting of the important 
audiofrequency portion of the wave is 
the job of the detecior tube. 
Detection, in other words, is the 
aration of the voice or music from the 
incoming wave 40 that it can be further 
amplitied and finally transformed into 
sound by earphones of a loudspeaker. 
‘The beginner who wants to know how 
the detector tube works should” first 
familiarize himself with the simple action 
fof any vacuum tube as described in a re- 
cent issue (P. S. M., Dec. "32, p. 33). 
In common practice, a tube used! as a 
detector can be wired as a grid-bias de- 
tector or as a condenser-grid-teak detec- 
tor. The simple diagrams for hoth these 
circuits are shown in the drawing at top 
of this page. 
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‘The condenser grid-leak method, which 
is the older of the two, is based on the 
fact that if the grid of a vacuum tube is 
made positive it will act more or less 
like ‘whe plate and attract Ue negative 
particles of electricity, called electrons 
flowing from the surface of the heated ca- 
ode. The extremely simple circuit con- 
sists of a fixed condenser connected into 
the wire leadingto the grid and a resistance. 
known as a grid leak, connected across the 
condenser in the manner ilustrated in 
drawing at upper leit 
In a receiver, an incoming signal sets 
i voltage in the circui 
and the grid of the detector becomes al- 
temately positive and negative. 
When the grid is positive, it acts like 
the plate of the tube and attracts some 


eanelge it 
‘Tie une working bent can be Seed 
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‘of the electrons owing from 
the heated cathode. “When 
the grid becomes negative, 
however, it-no longer ai- 
tracts these electrons and, 
hy: the stopping action of 
the grid condenser, the elec=* 
tons it did colleet during 
the positive alternation 
trapped. Calike the cathode, 
whichis heated, the cold 

sri can not throw off these trapped 

fleciroas so they "remain. inpise 
ned 

During the nest alternation of 
the signal, the grid again ateracts 
and traps inote electrons s0 that 96 
the esele is repeated the id be= 
comes more and. more negative. AS its 
Degative charge increases, It repels the 
clectrons flowing from the cathode with 
increasing strength and causes an increas. 
ingly greater decrease in the flow of eee 
trons to the plate. 

Tt the electrons trapped on the grid 
vere allowed to pile up they woul soon 
‘hoke the tube and prevent it from oper- 
Sting. At this point, however, the arid 
ieak resistance comes into play and allows 
the trapped electrons to ck into 
the circuit between each series of waves, 

‘Connected into the plate circuit of the 
dlevetor tube isthe B-battery. As the flow 
‘of electrons to the plate is decreased hy 
the action of the grid, the current flow 
ing inthe plate circuit therefore i aly 


E- 'E snow swirled ale the 
frozen” ground as Gus. Wilton. mage 
tlds S"telepbone poe, waled ae 
tiently for a crosstown bus, ie 

pda, miners” called a voice as a 
smowscovered ‘sedan chine 102 ert 
‘stop in front of him. 

Rite cunaln of snow Bid the dt 
er‘ face but ae the door ofthe car swung 
fnvingly open Gus recognized Ned Rant 
kin, one of the best customers and boost~ 
ers the Model Garage ever had. 

“hats the mater Guy afraid to dive 
ie mr cw 

othe car iis ves: 
hauling, eli the veteran mechanic 
ind ve tad ao. mush ther work, 1 
dle ve time to ants fe 
joi, Tan ia eb, sumnlog Jato you 
like this,” said Rankin as Gus climbed in 
beside him. "l was going to Mop In and 
tee you some time today, My brakes are 
on the blink. You heard them squeal when 
stopped fist oow. Tve ot te sad on 
the foot pedal to stop the car. I want you 
to: put cn some of that drewing. that 
males brakes Wok” 

tie dont keep that sort of stuf; it’ 
only a makeshift anyhow,” replied Gus. 
SV not stop in at the gorge and et 
fas Leobeat gee babes: Aes the lates 


very old?” 

ve been in only about, four 

months,” said Rankin. “They can’t be 
‘worn out already,” 

“Weak brakes can come from lots of 


a 


GUS WILSON ¢e//s what to do 


When Brakes Won’t Hold 


Greasy Linings and Poor Adjustment 


en, Gus recognized 
the: Medel Ga 


ings beside ordinary wear," Gus in 
formed him, “The linings get glazed over, 
for dirt gets. imbedded in the fabric, of 
the linings get coated with gréase 


‘The funny thing is,” went on Rankin 
they hold fine when T first start out in 
the morning. But by the time I've driven 
a few miles they begin to al 

“Sounds like grease on the linings,” 
Gus said, 


WHEN they, reached the Model Ga- 
rage, Gus drove the car to the rear 
where his repair bench was located. Joe 
Clark, Gus's partner, and Rankin. stood 
close by as Gus donned his overalls and 
went to work. 

“Hf brakes hold when they're cold and 
slip when they heat up, it's generally a sign 
frease is causing some of the trouble,” 
Gus murmured as he removed one of the 


Add to Danger of Quick Stops on Road 


By MARTIN BUNN 


wheels and began scrubbing the srease- 
Coated lining with stiff brush soaked 
with gasoline. “Grease from your rear 
nd has been leaking out. TM hive to pul 
new grease retaining washers on when I 
fet through, or youll be having the sume 
{rouble all ‘over again 

“Lucky for you, these linings aren't 
so bad, ‘Sometimes’ so much grease gels 
on the brakes that a gasoline bath doesn't 
telp, The only: thing to do then is se- 


Does water have much effect on brake 
linings?" Rankin asked 

“Lil say it does,” Gus replied, “an 
acts in two ways. If the linings just. get 
‘moist, because the car has been left in a 
damp’ atmosphere, they'll grab and let 

it awful squeals, If they get wet 
ough, they won't hold at all, 


“WATERS an cary thing to get rid 

though,” Gus pointed out, 
All you've got to do is run the car for 
a short distance with the brakes partly 
the heat of friction wil turn the water 
fo steam and leave the linings perfectly 


car T had 
years ago?” recalled. 
ne Td put on the brakes, they'd 

couple of pet parrots. What 


Every 
chatter lke 
used that 

"Generally, chatter is caused by loose 
parts.” said’ Gus as he puta wheel back 
Tato place, “but-a broken anchor bracket 
or loose fining rivets wil cause It too. 
Sometimes the brake linings get sticky 
and chatter, but a gasoline bath wil gen 
erally remedy that 

“The hardest chatter to locate comes 
from poor adjustment. Tf the end of the 
bake band or shoe. is forced: into the 
rum, the lining binds at that point and 
enemy ats ‘up how To eight, 
the pressure on the lining should be tan: 
ela to the drum,” Gus explained, 

Rankin grunted as he picked up a scrap 
cof brake lining (Continued on page 100 


US SAYSe wen instalting spark plugs, use gasket 

be sure that each plug is screwed tightly in place. If the plugs 
are set at an angle or placed in the side of the motor, install 
them so the grounded electrodes are on the bottom side. This is 
particularly important on motors that pump oil. If the grounded 
point is placed so that it is on the top side, the excess oil will 
drop on the plug, drip on the insulated point, and foul it. 


nd 


POPULAR SCIENCE MONTHLY 


BETTER SHOP METHODS + IDEAS FOR THE HANDY MAN : BLUEPRINTS 


<— » 
MODEL MAKING : HOME WORKSHOP CHEMISTRY: THE SHIPSHAPE HOME 


eA Pocketknife Model 


of the new American liner 
MANHATTAN 


‘ODEL makers who are interested in building small ship 
‘models that closely” le the real boats and yet 


fare not hard to construct will find just what they 
hhave been looking for in the accompanying 
plans for, simple litle pocketknife model of the 


nd finest American built ocean-going liner, 
'S. S, Manhatta 
‘The liner is a turbine steamship 705 ft. long 
over all. Her beam is 86 ft., depth to pro- 


menade deck 75 ft. gross tonnage 24,289 
tons, horsepower 30,000, and normal 
speed 20 knots, The model is 12 in 


Tong and has “105 parts, all of 
them qui to make. The 
scale of the model in relation 

to the full size boat 


therefore approximately 
111/16 in. equals 
100 ft 

‘few ordinary 
tools are suf- 
ficient for 
building 


Donald 
W. Crark 


the model, and it is not neces 
sary to have a bench o 
equipment. A sharp kni 
the hull is the most imp 
quired. It must be very ke 
for carving the stern portion. I ih 
4 single-edged safety razor blade to be useful 
for such work and also for cutting out the life- 
boats, deck units, and cardboard parts, A pair of 
iosed pliers will be necessary for bending the 


A glance at the list of materials on page 82 shows 
that only four sizes of wood are needed for the model. 
A piece of cardboard, thin aluminum, some soft wire, 
4 few common pins, and black, white, blue, buff, and 
dark and light red paints compiete the list, 

Begin by sawing out a blank of soft pine for the 
hhull and plane or whittle it to the correct size. Mark 
the center line all the way around, also the different 
deck levels. These should be cut in with a fine-toothed 
saw and smoothed with a file, 

‘Next mark the profile lines of the bow and ste 
on the blank and cut to these carefully, Be sure to lea 
thickness enough to take the slot fo 1 
razor blade will come in handy for this work. 
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Tt is best to cut card- 
‘hoard patterns for marking 
the top plan lines. The deck 
levels will not interfere 
‘much when doing this. Saw 
and plane or carve the ex- 
ess Wood away to the lines 
{and round the bottom edges 
to a radius of about 3/16 
jn, Your boat will look 
‘rude at this stage, but have 

Tittle more shap- 


prised at the result. 

‘Taper the bow end and 
stern carefully, allowing 
space enough for the pro- 
pellers to turn freely. Finish 
with medium, and then ine 
sandpaper. By using your 
eyes aswell as your hands, you can 
ly make a hull of true contour, and 
this will help give the model a ‘nea! 
raftsmanlike’ appearance whe. painted 

‘Your next step is to. cut out deck uni 
B from 3/16-in. pine. Allow enoush extra 
length to get out the smokestacks. which 
should be whittled and sanded to shape 
then cut to length and beveled. Cut deck 
unit C from 1/8-in, pine and. allow 
‘enough over to make F, G, and J. 

‘The lifeboats can be cut from 1/8 in. 
square pine, which can be sliced off the 
Wain, stock and planed to sue, A rule 
and razor blade will do this job in short 
order. The bridge £ and parts K, L, and 
Mare also made of 1/8 in. square stock. 

The boats, being s0'smali, may be hard 
to hold, bul they can be shaped easily 
enough if the work is done slowly and 
‘carefully, Cut them all to length with the 
razor blade and whittle them to. shaj 
finishing with a small piece of sandpap 


‘To prevent 8. 
the davits should be drilled first. 

Deck unit D should be made of card- 
board about 1/16 in, thick, and also cut 
unit H of this material. The clay-coated 
kind will take paint well. Use the razor 
blade to cut the cardboand to size. These 
parts should be glued in place with casein 
flue oF any good household cement. All 
lunits should be fastened om in the order 
in which they are lettered: A, B, C, D, £, 
and $0 on. This will save time, 

Make the four top deck ventilators of 


| 


20cm 


in various. stages of completion, “The 


1/16 in, diameter soft wire. Bend at right 
angles and then saw off the excess and file 
to size, holding the wire in a vise, if one 
is available. The other five ventilators can 
bbe made from common pins. Hold the 
head in the cutting jaws of the pliers but 
not tight enough to cut them, and bend 
to a right angle; then cut to length. The 
dct sms also can be made of 
‘cemented in place. Make the masts 
'/o4 in. diameter soft wire, While the 
pieces are long, hold them on the bench 
for worktable and taper them with a file, 


UNDERSIDE ViEW 


RUDDER HERE 


(OF STERN 


BASE 
WATER LINE MQUNTING-"” 


STEPS IN MAKING 
DAVITS FROM MAIRDINS. 


CRADLE} 


‘Side view and deck plan, bow and stern views, details of aome of the small Stings, perspective sketch of the underside of the tern, the 


three stebe in making davite from Bairpiany aadl'# suggestion for a orater line base that gives the model th 


6 


pearance of being afloat 
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the anchors, rd, 
lish the ancho 
Te(t-unpainte 


Deill 1) 16-in, hin the ends 
of the anchor A stall three 
wneted file Ww i between the four 


propeller 
The lifeboats may be put on either before or after 
sioling. th prefer, Instead of making 

re, it is somewhat easier 


of the det 


and 
0 pinholes 


B. It is best 10 


davits to the boats first and 
them into the holes on unit 
all pliers or tweezers, If the boats 


de 
ascnoe(a) = J 
, i _—_—_——————————| WHETA 
(METAL) is ot Wx Gags 
paopeutia) | 
a8 (meray | 


“a 
nc, @ ok 
“§ 


Prare FOREMA: Ng —— ag, MAST PIN 
HKx6? gS oavirsies) «BSNS wie ME LONG VENTILATOR(S) | 
& lea | 
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SP WATER UNE 
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HUW UNTA, Reger bed 


2 * 5 


Side view of the hull 
Story sketch of the be 


ross section shown in dotted lines: details o 
Tn inches ie also given no that any Cimento 


the other principal 
‘upeesaiy sete 
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Compact Home Workshop Rack Holds Variety of Metal Stock 


Ture problem of keeping long and short 
pieces of unused stock together in the 
‘workshop may be solved by a rack like 


be 


SHELVES 


RAISED PANELS MADE ON JIG SAW 


Wutrex a shaper is not available, it is 
possible to make ornamental panels for 
doors, chests, or other articles on a jig 
saw, provided it has a tilting table 

‘The method is as follows, although the 
ime n, of course, can be 
individual requirements 
piece of wood is selected for the 
panel and surfaced on one side. Upon 
this face lay out accurately, in pencil, the 
Gesign of the raised portion of the panel 
At one side of the design or in a comer, 
if it is one having a comer, drill a hole 
to admit the jig-saw blade, 

‘The table of the saw must be tilted at 
the proper angle, which can be deter 

ined only by trial. Tt depends on the 
thickness of the saw blade and should 
be such that when the cut has been fin- 
ished and cleaned of sawdust and the cut- 
‘out portion is pushed up through its open- 
ing, it will project about 3/16 in. above 
the low portion of the panel. Make one 
continuous cut on the pencil line, 

The background portion of ti 
can be beveled with a hand plane if de 


wee doors were made on the jig saw. The panel 
‘wee others are Beveled. Each door’ iy 10 ty 13 im. over ail 


sired. When this is done, glue the cut- 
‘out portion in place and allow the glue 
to dry. The joint will be perfect. 

‘The back of the panel may now be 
surfaced off so that both parts are flush 
and the edges are of the proper thickness 
to fit the grooves in the frame, in this 
case 5/16 in—Rocer MovER 


STEPT 
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CROSS SECTION THROUGH 
FINISHED DOOR 


the Seat 


that shown in the accompanying photo- 
graph and drawing. Simple and ‘easly 
Constructed, the rack takes up little room 
and allows a quick choice of any of its 
contents 

oth the size and number of compart- 
ments are determined by the amount and 
Kind of material it is 0 hold. The lower 
part from bottom 4 to shelf Bis for 
Pieces of stock too short to be held in an 
Upright position by crosspiece D. Longer 
pleces stand upright on shelf B and are 
held in place ‘by crosspieces D and £. 
The distance between Cand D should 
be about one quarter of the distance be- 
tween C and 

“The rack, which needs no back, is fas- 
ened to the wall by means of crosspiece 
F. This is set into the rack divisions as 
shown in the drawing. If the rack is to 
hold a heavy Toad, it may be necessary 
to fasten a cleat to the wall beneath the 
rack—ARTHUK S, CLARK. 


DOOR STOP IMPROVISED 
FROM TOBACCO CAN 

; 

a 

4 


Sexvictanus rubber wedges for holding 
doors open are sold, but in an emergency 
4 satisfactory: substitute can be made 3% 
shown above. Rip the cover off an emply 
tobacco can and press the open end into 
a slow, tapering wedge. Cut a rubber band 
about 3 in. wide from an old inner tube 
fof small size and work it over the can 


CLAMPS AID IN TRUING 
SMALL BENT RODS 


Rout1x6 a piece of round steel ar other 
small straight stock on a fat surface of 
in V-blocks is 2 method commonly sed 
{0 find the high and low points of a bend 
before straightening the piece. When this 
has to be done away from the bench, wo 
inexpensive C-clamps ‘may be used. V= 
nicks are filed in the back of the clamps, 
‘which are fastened to any board that hap: 
pens to be at hand. The piece to be 
straightened is then rolled in the nicks, 
and the bend is checked by holding a pen: 
Git as ilustrated—W. B 
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the shade of this little lamp, which was 
designed especially for the children's 
room, In addition (o the novel shade, there 
is a small bulb hidden in the translucent 
hase, and this serves as a subdued night 
light’ when the main bulb is switched of 

Since the originality of the lamp lies 
mainly in the process that makes possib 
the use of the comic supplement figures, 
the shade will be described first, Its foun: 
dation may be any plain white or cream 
parchment or stretched silk shade, The 
‘one shown cost 20 cents, 

As the comics are printed on both sides, 
the paper must be split and made translu: 
cent, To do this, cut from a colored sup. 
plement a number of rectangles contai 
the figures desired, Coat each one thor- 
‘oughly on both sides with a good grade of 
paste, and place a piece of white cotton 
cloth’ on each side. Rub well all over to 
insure the cloth’s sticking to the paper, 
and put aside to dry. The two pieces of 
cloth may then be carefully pulled apart, 
and one side of the paper will be found 
sticking to each, Any dificulty encountered 

doing this will be due to the 
cloth has not bee 


‘Whee this unique litle nursery lamp 


Before the comic 
eures are pasted 


the cloth, and spread it face down on a 
blotter to dry, Next, dip the pieces in 
melted psrafin and iron out the surplus 
naraffin with a hot fron on a blotter or 3 
piece of cardboard, 

“The figures should now be cut out care 
fully along their outline, A little itl of 
the paper-doll age can do this nicely. The 

d figures are then pasted in the 
Gesired order around the shade. A thin 
‘coat of shellac completes the shade. 

‘The base of the lamp is a one-pound 

glass tobacco. jar, evenly coated on the 

of ivory paint. Pour a 
le thin paint in the jar, roll it until the 
ace is all covered, and stand the jar 

‘down on a couple of sticks to drain. 
If desired, figures like those on the shade 
may be pasted around the base, 


SCRAPING AQUARIUM WALLS CLEAN 


A nazor blade does a good job of scrap- 
ing the unsightly green growth from the 
walls of an aquarium, but ordinary hold- 
rs are too short and clumsy for this use 
It is better to make a si 
holder for the 
trated, bee 
with the least p 
fish. Besides, the wire ha 
any length necessary to reach to the bot- 
tom of the aquarium. The ordinary gal- 
vanized wire sold on small spools is suffi 
ciently strong if the 
handle portion is twist- 
ed as shown —A, P, L. 


St the wire bolder is bent 


CHILD'S LAMP HAS NIGHT LIGHT IN BASE 


BRASS SHELL SOCKET 
PIPE NIPPLE 

M8 LOCK NUT 
$—raoio switcn 


TURNED 
woop TOP 


TOBACCO JAR 
PAINTED 
IVORY INSIDE 


‘The top is tumed from any available 
‘wood (o fit the jar, The method of mounts 
ing the sockets and switch is shown in the 
wing. The small switch controlling the 
lamp in the base is a miniature switch of 
the type used io panels. The wiring 
‘oF upper fight alone, 
for both together, to be used, After wiring, 
the wooden top to match. 

Let M, KuINererex, 


SAFER WAY OF SETTING 
LADDER AGAINST POLE. 


Ir 1s not safe to 
rest the top rung. 
of a lader against 
a tall pole or post, 
yet there are times 
when it must be 
done, To make it 
less hazardous, 
wrap strips of an 
old inner tub. 
about the rung as 
shown at the left 
and tie or wire 
them tightly in 
place. There should 
be a 2- or 3.in, 
space. between 
them so that the rung itself will be in con- 
tact with the pole. The rubber bindings, if 
tight enough, will prevent the ladder from 
slipping sideways—F, W, Bestuey, Jn, 


ar 


~ “Snowshoe Making /s Kasy” 


HERE is no truth in 
the old idea that, snow- 
shoes can be made only 


by an expert. Anyone 
with a fair amount of patience 
dertake the work succe 
fully if he follows step by step 
the’ simpliGed directions given 
below 
‘The standard Maine model 
shoe with a tail 6 or 7 in, long 
that meets the re 
the largest -numbe 
rage man who 
To, a 14 by 45 in. sh 
described. A table of 
other weights is also given s0 


Mat Straight geal 
of second growth hickory—t_ pe 
in, by 8 ft. 4 in, and (for erossp 
pes by 3 in, by 2 Mt 


Template. Fold sheet of wrapping paper 
15 by 36 in. lengthwise in center. Mark 
points on fold at the following distances 
from one end: 7, 854, 13, 23, 243%, and 


On line 6 make no measurement, for this 

the point where the bow ends come 
together. Draw a smooth curve through 
these points. Cut out and unfold template 

Bending Form. Use scrap wood at least 
34 in thick. “Frace template on wood and 
‘eat to line 

Bows. Rip the 1 by 2in. by 8 ft 4 in 
piece into two pieces 1 by Lin. by 8 ft 
4 in, and dress each to 3 by 34 in. by 
$ ft'4 in. Mark the top and bottom of 


6 


each piece on the edge grain, keeping 
the fat grain for the inside and outside. 
On the top (see diagram) draw a center 
line and lay off a space 11 in. each side 
of it. From the inside edge measure out 
fon the center line 34 in. and connect to 
the outside at the I1-in. marks, Draw 
cross lines 10 in. from each end and con- 
nect the inside ends to points ¥% in, in 

ym the outside on the end. Dress to 
these lines, 

1f the toe is to be bent up a little, the 
underside or bottom will have to be 
thinned slightly. Do not make the toe 
less than $4 in. thick at the very center, 
and cut away not more than 10 in. each 
side of the center. 

Lay out mortise holes for the cross- 


says 


iy Leonarp F. MERRILL 


Expert woodsman 
and Maine guide 


pieces on the inside of each piece. From 
the center, measure 1034 and 1154 in, 
and draw lines as shown: from the second 
line, measure 15% and 1654 in. and draw 
lines. Repeat on other side of center line, 
Mortises are 14 in. wide and 34 in, deep, 
and placed in‘the center of the thickness 
‘of the piece. Trim off all sharp edges, 

Steam Bos. Inside measurements, 2 by 
2 in. by 8 ft. $ in.; made of any kind of 
‘wood nailed together and with one end left 
off so that the bow can be put in, Bore a 
hole in the loose end large enough to fit 
a short length of garden hose. The nails 
in the end should be left projecting so 
they can be pulled out the second time 
you use the box, 

‘Steaming. Fit the rubber hose over the 
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spout of a Iarge teakettle and in the hole 
in the box end, Steam from 15 to 25 min- 
utes, replenishing the water as necessary 
to maintain a good flow. 

Bending. Start the bend at the toe and 
bend gently but quickly around the form. 
Clamp the ends together; then work the 
‘bow down by taking up the slack and hold 


ing with another clamp until 
the bow is snug around the 
form, Dry from 24 to 36 hours, 
Riveting must be done be- 
fore removing the clamps. Drill 
a hole 1 in, from the end and 
insert a 124 in. long rivet 
Put a washer on rivet before 
heading over. A second rivet is 
pput in $ in, from the first, but 
4 headed on the opposite side. 
Remove bow from form 
Crosspicces. Rip the ¥4 by 3 
in, by 2 ft. piece in two and 
dress each piece to 3% by 114 
in, by 2 ft, The toe pieces are 
cut 1214 in, long, tapered on 
the ends 1/16 in! toward the 
front; the heels are 7% in, 
Tong, ‘beveled 1/16 in, toward 
the heel. The top and bottom 
are tapered to 1% in. oF to fit 
mortises. On the longer 
lges taper the ends until they 
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Toe and heal are stled 
with 
the midale par with 34 in 


taken from potat to point 


MetHoo oF 
SPUN 


1s showing how to shape the bows and cr. 


AROUND 
niace 


suanns/ fT] 
srerion 


CurTine LACES: 


‘TABLE OF Siz! 


S FOR MAKING SNOWSHOES 


10 | 45 | 18 
200_| as | 15 


Sekale for we 


vince | piece by 
Omar 

10 | 7 [Men and women 
11 |_7_ | Men and women 
10 | 0 | Men 

112 | ov4| Men = 


Peace 
sos me ae 


aril 3/i¢-in. holes 
ft ibese points. 
The hee! measure- 
ments are 1, 334, 
in from the left end. 
vsti. Sete of 3/16in "oly are 
alld in pairs 34 in, apart through 1 
fhow from! the outside at both toe and 
heel, Measure 34 in. exch side of cent 
Of toe and dri two sets. At a point 1 
from the toe crosepice, drill another set. 
Divide the remaining distance into four 
equal parts and drill three more sets, Do 
the same on the other sie of the toe, 

“The first eel set is drilled 54 in. back 
from the crosspiece. The distance. from 
these holes to the point where the bow 
Comes together is divided into four equal 
parts and three more sets drilled 

‘These holes are to receive the start- 
ing Ince, which is tied at each pair 26 
shown in the detail marked “starting tie 


The filling taces are looped around this 
face and do not pass through the holes, 
‘Set the crosspieces into the mortise 
Final Bending. Make a form of scrap 
wood large enough to cover the whole t 
section of the shoe. This can be made of 
three 34 in, thick pieces nailed together 
so that the bottom piece projects at least 
2 jin, beyond the others, Plane a curve 
‘on the toppieces starting from 4 to 414 in, 
from the end; this should correspond to 

the upward bend the toe is to take, 

Clamp the bow upside down on top 
of the form. If one jaw of a clamp is 
placed under the projection of the bottom 
piece and the other on top of the toe 
center, the desired curve can be ben 
‘The sieaming is done by placing the 1 
in a tub of hot water and boiling f 
15 of 20 minutes, 

‘When the wood is dry, sandpaper it 
and apply a coat of shellac, 

The three sections of the shoes—toc, 
middle, and heel—are filled separately. 
with rawhide, 

‘The harness for fastening the shoe to 
the foot can be made of any soft. but 
tough leather, or it may be bought from 
any large sporting goods dealer. 


A long step-by-step explanation of how 
to apply the filling will be sent free to any 
reader who incloses a self-addressed and 
Stamped envelope, Ask for Home Work- 
shop Bulletin No. 14. 


A Tiny Hidden Pump Throws Glittering Jets 


HIS decorative, self-contained elec~ 
tric fountain uses the same water 
fover and over. It is intended pri- 

ly for use in a sun room or on an 
inclosed porch, but, being portable, it may 
be placed wherever suitable electric con- 
nections are available. Set up in a store 
window surrounded by potted plants, it 
will prove a never-failing source of attrac~ 
tion." It makes a beautiful centerpiece, 
too, for a large dining room table. 

When set up it runs for hours without 
attention and is so silent that the slight 
hhum of the motor is practically drowned 
by the pleasant tinkle of the water. If the 
fountain is. constructed with reasonable 
‘are, it should not leak a drop, even after 
Tong’ continued use 

"The small centrifugal pump and the 
motor ate flexibly connected by means of 

‘short length of rubber hose taken from 

‘old foot pump. They are mounted on 

‘wooden blocks that rest on a piece of 

sponge rubber kneeling pad. Two flathead 

Wood screws secure the principal base 

Hock to the bottom of the foun- 

tain base as shown in the drawings 


A sliding door forms one of the 
tight sides of the base so that the 
motor and pump may be oiled or 


adjusted, Flexible rubber hose 
Heads the water, from the inet to 
the pump and from the pump to 
the fountain jet. There ts ho direct 
‘metallic connection between the 
basin of the fountain and the 
‘motor pump, and the water lying 
in the ‘asin ‘flectively deadens 
any. vibrations. 

‘The small but efficient centrifu- 
seal pump is less than 3 in. in di- 
ameter. It is machined from gun- 
metal castings, and the shaft is of 
rustless steel, This type of pump 
may be obtained in finished form 
ready for use, or the various parts 
may be purchased machined ready 
for assembly, or complete sets of 
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‘The fexibly coupled motor 


oseds which 


castings and parts together with blueprints 
may be had quite reasonably. Anyone who 
enjoys. making models and who under- 
Stands the use of a small engine lathe will 
find. it comparatively easy to make the 
pump from castings, which is what the 
writer did, 

With the motor running at top speed, 
the pump will throw three jets of water 
from 8 t0 10 ft. high, each jet being 1/16 
in, in diameter, or it will throw twenty 
five 1/16 in. diameter jets from 12 to 24 
in, high, the height of the jets being. con- 
trolled to avoid drops splashing outside 
the basin. Jets from 8 to about 18 in. high 
ate sultabie for the diameter of the basin 
shown. The higher the jets, the anger the 
fountain basin must be 

"The motor used is a battery motor made 
by one of the best manufacturers of such 
products. A’ toy train transformer con- 
nected to the house lighting circuit fur- 
nishes the current. ‘The advantage of th 
combination is that the tapped trans- 
former allows various motor: speeds so 


‘ea, i set om 8 apenge sbber Heed 


1 pump are fxed on 2 wooden base 


Ornamental Indoor 


that the height of the jets may be con- 


trolled. A"small A.C. motor may. be 
connected directly to the pump an 
Without any transformer if preferred. Tt is 
also. possible to adapt’ very small fan 
motors to run the pump, the large base 
or standard being removed and the shaft 
Connected directly to the pump with the 
Aexible hose coupling. Small toy battery 
motors of an inexpensive type, however, 
ate not suitable since they are not de- 
Signed for continuous running and usually 
are far from silent, 

‘Whatever motor you decide to, use, be 
sure that it has good bronze bearings and 
that the armature ia well balanced to run 
with litte or no vibration. The pump 
eaquires very litle power so that the salle 
est slzes of motors commonly sold, pro- 
Vided they are of the better grade, are 
Suitable for a fountain as small as’ that 
shown 

“The base and basin preferably. should 
be made of some nonrusting metal of No. 
24 of 26 B, & S. gage—copper, brass, 

‘motel metal, or possibly’ one of 
the new rusiless steels. Any of 
these may be soldered with soft 
solder. The fountain illustrated 
‘of monel metal. As may be 
from the drawings, the entire 
structure, except for the bottom 
of the basin, is made from com- 
paratively small pieces to facli- 
{ate construction inthe home 
shop. Methods of folding over 
the edges and. doing the other 
operations have been previously 
described (PSM, Apr. '30, Pp. 
S81, and June '31, p. 116) 

‘The only’ nevi ‘operation ine 
volved is that of tuming the up- 
per edge of the basin outward 
and over a thick wire to form a 
rounded edge. This is done with 
2 wooden forming mallet’ as 
shown in the drawings. The 
‘which should be about 3/16 in 
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of Water from This 


Fountain 


By 
EDWARD THATCHER 


thick, is bent to fit around the edge of 
the basin in an_eight-sided shape before 
being applied, The two ends meet in the 
center under one of the rounded-over 
edges, This wire preferably should be of 
the sime metal as the fountain. 

First assemble motor and pump on the 
‘wooden base block as compactly” as pose 
sible with "the motor and pump, shafts 
emetly in line. The flexible coupling 
should not be too short and should fit the 
shafts very tightly or be cemented on, 
‘When this assembly is completed, test it 
to see that it works satisfactorily, making 
temporary hose connections to the pump 
And using a large tin can as a reservoir. 
xt build the pump housing. Turn up 
the faps at the edge of bottom A over a 
‘wooden block, unless you prefer to cut 
all the parts for the housing and basin and 
take them to your tinsmith to have them 
folded on his bar fokler. Next cut, the 
seven sidepieces B. The eighth side is 
used! as a door and has folded. strips of 
tin soldered across the top and bottom as 
shown, A folded strip is soldered to. the 
housing of each side of this door to form 
slides. Solder the parts together, adding 
tne side at a time, Use a very heavy 


Pump 


Door OPENING 
iar 
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overs thick wi 


CHANNEL SHAPES SOLDERED 
TO SIDES OF PUMP ROUSING 


Looking through the door In the base of the 
oomais and, sbeve, the parts ef the Pea 


Jers, 


SOFT SOU 


how the basin and the pump housing are cut from shect metal, how the upper edge of 
how the pump aad moter are mantel, aad bow the jets ave made 


SMALL BRASS TUBES 


THREADED BRASS 
URTURE COUPLING 
j PIPE THREAD 


soldering copper, well tinned and heated, 
The flap on ane side of each piece # laps 
cover the edge of the nest piece when s0l- 
ered in place, All soldering may be done 
fen the inside of both housing and basin 
except in joining the basin to the housing, 

Two holes should be punched in the 
bottom of the housing for the two screws 
which pass up through the sponge tuber 


Into the block holding motor and pump, 

The bottom C of the basin Ix one fat 
ight-sided picee of sheet metal, to. which 
the eight folded pieces D ate soldered, 


The wire i put in the upper eige after 
the basin is soldered, A clove-itting. hole 
should be made in the center of the foun- 
tain for the jet pipe, and another suitably 
located forthe inlet ape tothe pump, The 
pipes are soldered in place alter te asin 
is soldered to the pump housing, and a 
small disk of copper mosquito netting is 
soldered. over the inlet pipe 
The got rubber hose connect: 
uf the purmp to, the jet and 

et shoul fi tight 
‘The upper end of the jet 
‘Should be threaded with 
in. pipe threads. so that 
diferent types of nozzles may 
bre tried and the most desir- 


pen 


Thi chen, Goer, iWon, oF 
i BRASS FIXTURE three-jet nozzles may be made 

, fuse by soldering shor kt of 

UT Nl eee é tiie. 
(lM tsSrsoxe S. ee) Slt! 

my Snip nousins l me in the end of one. of the 
‘aor Irena brass couplings use 

AKI Basin, Jet antes, [NETTING ) fn electric light atures ot 
ANL Tt h ] shown at £, These couplings, 
| J capor mE ot arent ones 

aac ar Of tread brat 

Viewe ELECTRIC tube, are obtainable wherever 

wroe SUSE, dette Stings are sold A 


spray head also may be made 
from the cap of an, elect 
light socket with a drilled disk 
‘of metal soldered over it as 
shown at F. As this is also 
threaded with 4-in, pipe 
‘threads, it will fit the jet pipe. 
‘Another variation.would be 
a single jet thrown straight 
up so as to keep a celluloid 
ball tossing in the air. In that 
case, a small wire basket 
should be soldered to the 
to catch the ball when 1 
fountain is tuned off. 
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Short Cuts for Car Owners 


Clever Ideas Contributed 
by Our Readers Will Make 
Many Hard Auto Jobs Easy 


ARAGE doors having independ t 
floor and ceiling catches can be 
‘opened with one hand if they are 
ésquipped with the simple lever ar- 
rangement ilustrated. The handle, which 
Ean be shaped froma 34 by 2by 12in. 

piece of wood, is pivoted on a heavy 
crew driven into the door and is 
Connected by means of strong wires 
to the two bolt catches. ‘The hole 
{or the pivot should be drilled stight- 
ly’ larger than the screw. A down- 
‘ward pull of the conveniently placed 
Tever releases both bolts simultane- 
‘ously and eliminates all the "reach- 
fing up and stooping down” that is 
fenerally necessary disengage 
the separate catches —E. HL 


Simple lever opens 


[Wines TO 
SPRING > 


Battery Clip Improves Your Extension Light 


TAATTEGY CUP BOLTED. 
TO LAMP GUARD 


hed te 


Keeps Map in Sight 
A SPRING paper clip fastened to the 
santoar Toms a nvenet baer 
for maps or i list, Remove one 
ff the dashboard. or dashboard molding 
screws, slip it through one loop of the 
Taper” clip, and” screw it back into 
B Being small, li 
noticed, when it 


way to keep their calling list in sight for 
‘easy reference —W. A. 


il it 


Clip fastened to dashbosed will hol road map 


n 


WHEN working under a car, a good 
extension light is an_ indispensible 
it of the repair kit. In most cases, the 
wll is fitted with a wire guard having a 
‘convenient hook for suspending the lamp 
from convenient projections. A lamp of 
this type while handy, can be greatly 
proved, however, by the addition of an 
ordinary battery connection clip. The clip 
is attached to the top of the wire guard 
land makes it possible to fasten the lamp 
anywere and at any angle that you may 


Finding Valve Tap 

IT or miss judgment in locating 3 
FAs cap can be replaced by a ne 
pl ade ith res of ti ad 

1 Ct the covers Irom Several paper 
fanch Books ato onesnchsquaes and 
Sip one square between cach valve sem 
dni ‘is corresponding tappet or arm 
The art the var a tow itn 
ting sped With the "cardboard 
Sauares tn place, the valves willbe com 
rte quiet By removing the squares 
Socata tne, however, 3 poody adjusted 
‘hive wil soon reveal felt by tele 
Tak tap. When a noisy wave detected 
Ir should be adjusted before the nex one 
is sted, Any noue preset when the 
Svtbosnd ie removed from under = ap- 
fet can then be ceded to that parce 
Shen eM 


Broken Valve Guide 


NOW sot won dig vale jb 
‘on a car, a valve guide will break off 
saket Ga oe ites eae 
having ti bare 
tp ane 
tae 
ee ine a 
gine block can be 
wee Tae an te 
eye 
washers, The bolt, 
with a washer lar- 
natin 
Se Soret 
orgie 
down through the 
guide. Then the 


Sratem valve guide 
slipped over the lower end of the bolt and 
the nut screwed into place, Tightening 
the nut slowly forces the valve guide up- 
ward so that it can be removed easily 
with the fingers—J. M, 


Running Board Repair 
Ma¥ cars < 
are now 
provided with 
Sturdy metal run- 
thing boards cov= 
swith rubber 
matting, If for 
some reason, the 
rubber becomes 
cut, ripped, oF 
worn a complete 
replacement is 
‘usually inorder, 
However, a good repair can be made with 
tire cut. filling compound, The damaged 
spot is first scraped and then washed with 
ecloe, Ween ite cas, ak cont 
‘of the rubbery paste is applied. ‘Since 
Compounds of ths type tend to shriak 
slightly several applications may be re- 
‘quired to make the patch—C, M. 


Cotter Pin Wrench 


AVING no wrench suitable for the 

small nuts found on many distribue 
tors, the amateur mechanic will find that 
a lange cotter, pin can, be made {0 serve 
the purpose. By spreading the legs of the 
cotter pin, the eye can be slipped over 
the sides ‘of the nut. Pressing the legs 
together will contract the eye and, grip 
the nut, allowing easy adjustment—R. A, 


Coren PIN 
ASA WRENCH 
FOR SMALL NUTS 


By spreading she legs of a cotter pin, ite 
dsd'Cam be teed to unacrew distributor nuts 
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KITCHEN WORKTABLE FOLDS FLAT AGAINST WALL 


Watexe space is at a premium 
and a table is needed, whether in 
the small kitchen, ‘kitchenette, 
shop, of boat cabin, a folding table 
like ‘that illustrated will fill the 
need, This table, when lowered in- 
to position, is absolutely rigid, yet 
its construction is simple. It works 
perfectly and has one great ad- 
Vantage over many tables of this 
type in that it cannot slip. while 

‘The dimensions are given in the 
drawings, except the length, which 
is governed by the size of the top, 
required, ‘The one shown has a top 
16 by 82 in., made from 34-in 
stock. Inlaid linoleum is cemented 
{o the top with waterproof casein 
slue. 

In constructing the framework, 
the dimensions for the various 

rts must be closely followed, and 
fore assembly they should be 
tested so that all slides and pivots 
‘work loosely. The parts should be 
finished before assembly, the finish 
depending upon the purpose. for 
which the table is to be used and 
the surrounding furnishings, 

‘The unit should be fastened to 
the wall so that the top, in its 
lowered position, is from 30 to 32 
Jncfram the floor, ules isin 
tended for some’ special purpose wl 
Tequires it to be higher oF lower, When 
used only as a worktable it pays to have it 
fairly high—Joux M. 'CurrreNvex 


ATTACHING RUBBER TUBE 
TO ORDINARY FAUCET 


‘Tits home photographer oF experiment- 
cr will find many uses for a small rubber 
tube that, can be connected and discon- 
nected quickly and easily from a standard 
faucet. It is convenient for filling and 
ashing small bottles and for filing trays 
‘Take a common rubber bottle cap of the 
type illustrated below and cut out the cen~ 
tal core down to the bottom. Remove the 
eraser ferrule from an ordinary lead penci, 
push out the rubber and the bit of wood 
feft in it, and insert half the ferrule into 
the tubing and the other half into a hole 
made in the center of the cap. A piece 
ff brass or glass tubing may be used in 
place of the ferrule. Push the cap snugly 
fand tightly over the threads of the faucet 
as shown—F. B, 


is used to con 
"te" fascee 
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DEPTH GAGE FOR SMALL CIRCULAR SAW 


Ir 1s comparatively easy to calibrate 
‘most small circular saws for depth of cut 
by following the method illustrated at the 
cend of this article, From an old rule cut a 


MAKE USE OF OUR 


Blueprint Service 


HAT are you going to 
build next Inyour ‘home 
workshop? ‘Whatever its, look 
Bree at othe list of Popular 
Science Monthly blueprints on 
page 94 to see if the subject Is 
Irentioned there. fie tm ie will, 
you to obtain the blueprint 
or” Blueprints. They. contain 
tested designs and Rave. been 
lsed successfully by thousands 
of other readers, and they will 
go “far toward insuring” your 


You will also find the list use- 


ful for suggesting projects when 


A more complete list is given 
in our blueprint folder, which 
contains 2 Brief descrip’ 

all the projects. It can be had 
for the asking, provided you in- 
close. a self-addressed and 
Stamped envelope. 


Reprints of our best model 

‘aeticles are also avail- 
able for 25 cents each. They 
are indicated on the blueprint 
list by the letter “R” 


‘3}4-in. piece, and drill it for screws, Drill 
‘and tap either the moving or the fixed 
ppart of the saw base, depending on which 
Js more convenient, and attach the scale 
‘with machine screws. Cut two pointers 
from sheet iron 1/16 in. thick, bend them 
as necessary, and attach them to the other 
hase member with a single screw, 

‘To locate the zero position, lower the 
saw until, when tured by hand, it just 
scratches 'a board laid on the table, Set 
fone pointer at the end of the scale. Set 
the other pointer similarly to correspond 
to the shorter radius of the dado saw, 
Clamp the pointers tightly, and readjust, 
if necessary, by tapping them with a ham. 
mer. The pointers are easily readjusted 
from time to time to compensate for the 
reduction in diameter of the saws caused 
by filing—Eow1y M. Love, 


five od 
” S16 amounting to, 3100 in sil, are itlaminat 
pa ered "by "Poretan Sexes The deve 
ake Sirsa” the ea amily ay he dane y 
photography ee. The aurea “ex 
pi cee is ine phetetraphie  moathe, of 


picture taking game, 1 
shoot a roll of film and 
when I look over the 
prints, T can see with 
half ain eye all the things 
F should’ have done be 
fore T pressed the but 
to 

‘That's nothing to 
worry about,” I told bie, 


Picking ws in your 
own pictures and study 
ing what you should have 
done to make them bet- 
ter is a sure sign that 


you are gong to. ime THIRD AWARD 10 
PST you are a beginner, POURTH, FIFTH, a SIXTH 

remember, too, that a AWARDS, $5 exch 15 
Bit of uncertainty as to pat 100 


whether results will come 
Up to expectations is one 
of the fascinations of the 
te, log tothe at 
course, if your photography is con- 
fined to outdoor snapshots, ‘your chief 
worry will be the matter of proper ex- 
posure, Indoors, the problem of correct 
timing can be eliminated by using flash- 
light. With the photoflash lamp, for it 
stance, you can be certain that your film 
will receive exactly the right amount of 
light every time. 
Tn previous articles, T have discussed 


” 


= Saeane @ 


FIRST AWARD 
SECOND AWARD. 


for 


the unique advantages of the photodlash 
for taking pictures of babies, children, and 


‘animal pets. In this field it has no rival. 
Most amateur photographers do not real- 
ine that the photoflash is, in some ways, 
better than any other source of light even 
for the portraiture of grown-ups, interior 
views ad was tHe sobs 
suppose, for example, you wish {0 ta 
a picture such as the one on this page. This, 


5100 in CASH 


Family Group 
Photographs 


of the prize tied lor. 


to Problems 


and how to solve them by 


FLASHLIGHT 


By Freverick D. Ryper, Jr. 


little domestic scene looks perfectly nat- 
vral and appears in the picture just about 
the eye would see it, Through the win- 
dow the house and tree 
‘on the opposite side of 
the street are clearly vise 
ible, yet objects inside 
the room also stand out. 
‘The human eye sees the 
actual scene this way be- 
cause it has an astound 
ing capacity for register- 
ing extremes of light and 
shade—far beyond that 
of any photographic films 
or plates, 

‘Try this picture with 
nothing but daylight for 
illumination and no mat= 
ter how you juggle the 
exposuie, either the wine 
dow. will appear asa 
blank white rectangle oF 
else everything inside the 
room will be as black as 
pitch. 

‘The solution is a 
toflash Iamp. touche 


to light the interior while 
daylight registers the 
scene through the wine 
dow. Of course, the shut- 
ter should be open onl 

Jong enough to touch of 

the flash, otherwise the 


‘oF you have a synchro 
nizing device 

In ordinary interior 
views that include wi 
dows, it is common prac- 
tice, when daylight is the 
only source of light, to 
make ninety-five percent 
of the correct exposure with the dark 
shades drawn and then open the shutter 
again for the remaining five percent after 
the shades have been run up. 

Experts can do beautiful work this way, 
bbut it takes experience in judging light 
values, The amateur will be much more 
certain of good results in taking interior 
views if he uses a photoflash lamp or two 
to get the shot. Forget that sunlight is 
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How an advertisement brought Marge 
sated AS MUCH FUN WITH HER CAMERA 


AND THIS IS ONE OF THE IN- 
DOOR PICTURES MARGE TOOK 


Ge MAZDA 


se this lamp 


Here are a few of the many picture subjects these 
two lamps open 10 yon 


Wirthday parties 


AML of thete pictures, including Marge's indesr smapshet, were taken with GE. Mazoa Pheteftash lamps 


PHOTOFLASH PHOTOFLOOD 
For action pictures For time exposures 


parties, INDOORS, as For time exposures, portraits, and interiors, use G.E, 
m outdoors . . use G.E Maza Ph 


To snap action scene 


ividly as you sh J lamps. ‘Their powerful, continuous 


And they are also 


lars 


cket or handy flashlight battery reflector. the best Lamps ever 


developed fo home movies. 


Ask your dealer about these two amazing F 
picture-taking lamps. Better still, get some - z 3 
lamps and take some prize pictures. General ruoropiogn 

Electric Company, Nela Park, Cleveland, O. tuororiasn LAMPS 
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GOOD AND BAD EXAMPLES 
OF HOME PORTRAITURE 
Porerite ax effective as the frat 
Et there two can be taken easly by 


iy ix placed. Inthe foor 
tolmake fe appear brightly lighsed 
‘The second view ahows. what ep 


streaming through the windows and shoot 
the flash as though it were night. Open the 
shutter only long enough to touch off the 
flash, 

In pictures of this type hold the photo- 
flash lamp to one side and above the 
‘camera s0 as to illuminate everything as 
uniformly as possible, For all close-up pi 
tures of specific objects, whether humans, 
animals, oF still life subjects, the flash 
lamp should be carefully’ placed to. give 
shadows that will make the object stand 
‘out from the background. This can. best 
be done by: holding a 1O0-watt light in 
Yaris postions ‘while you stwiy’ the 
effect, 


WATCH cally for unwanted reec- 

‘Any glass surface, in fact any 
rface—even such a ‘dark object 
as polished mahogany—may reflect from 
the photofash into the lens and s0 spoil 
the picture, 

‘The first of the two portraits at the top 
af this page was made with the aid of 
photoflash lamp, The ordinary bulb in the 
reading light Was removed and a photo- 
flood bulb substituted. ‘This is a good trick 
in any case where it is desirable that a 
lamp in the picture area, appear brightly 
lighted. ‘The photofiood is so strong that 
it will give the proper effect during. the 
brief time the shutter is open for the flash. 

‘To show what a bad reflection can do, 
T took the same view again, but moved 
the photoflash lamp over a bit so that the 
Tight reflected directly from the hanging 
mirror into the lens. The resulting glare, 
as you can see in right-hand illustration, 
fogged out the whole upper portion of the 
picture. 

Because a mirror is such a perfect 
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reflector, it, causes the worst glare. The 
lass in a picture or window frame is not 
‘quite so bad. Broad varnished or enameled 
surfaces produce less intense glare but be- 
Cause of the irregularities in the surface, 
‘large area outside the true point of 
reflection also picks up light. 

‘The spreading of the bright spot over 
areas not_actually. receiving any undue 
mount of light is known as halation and 
is worst with singlecoated lass plates. 
Modern, Tast, double-coated, dyed-back 
amateur roll films and film packs such as 
verichrome are least subject to halation 
Tn any indoor photoflash pictures. where 
there are intense bright spots such as sun- 
light streaming in a window or gleaming 
reflections from polished metals or glass 
ware, the use. Of the modera double. 
coated film will help to get clearer and 
better pictures, 

Foresight in photography 


includes mak- 


to distinguish their time exposures anil 
to make it easier to identify the dates and 
description of the subjects being photo- 
graphed. Here is an easy way of marking 
the films. Drill small holes on each side 
near the bottom of the film sheath, the 
number of holes progressing from one up 
so they can be used in rotation to cor- 
respond with the plate holders on hand. 
File the same number of notches in the 
lower edge of the film holder and also on 
an outside comer of the plate holder. The 
‘object of the notches is to be able to lo- 
cate a film holder even when working 
in complete darkness—Gronce SoLkoven. 


quipnent is in work. 
radying the posi 


D press the 
utton, This applies to photoflash lamps 
Like any other electric bulb, ther 
isa chance that extra rough ‘a 
ing shipment has broken the 
sete off the flash, 
Although the clerk’ behind the photo 
upply ipetior fash 
and tell you it can't be done if you 


simply, too. Tt is ‘easy to make sure that 
the filament is intact without touching 
‘off the flash, How this is done is shown 
in the illustration at the left, 


Y0U, necd a socket for electric ight 
bulbs, one for miniature lamps, three 
1 ft Jong pieces of insulated wire, and one 
flashlight bulb, Connect, one terminal of 
‘one socket to’ one terminal of the other 
ket, then clamp the remaining. two 
pieces of wite to the remaining terminals 
Df the two sockets. Screw the photoflash 
amp to be tested into the large socket 
and. pot the miniature bulb in the little 
socket. Now touch one of the bared wire 
fends to the base of one cell taken from 
the handle of the photoflash lamp. Touch 
the other wire end to the small brass cap 
‘on the other end of the flashlight battery. 
Tf the miniature lamp glow 
fash bulb filament is intact, 


Simall holes are delled in the 6 
‘ted Both Ie-and the plate holder 
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cof doren'seenct, give alla eerh ra ae 


Modern Film 
Has Two Sensitive Coatings 
“Te heads are better than one” Sore 
Tastings on the They 
unre srapabot remite The two Cinlieg 
Princip s vied os Rode Verichroose Fils 
To ive beter snapshots and protect apanat 
both unders and ‘overctyomre, ‘The top 
Coating is fast, to catch the dark part ofthe 
Picture, The der coating is tw to hold 
The"bright™ parte. without overesposare. 
Wont togther he wkd 

lear, crisp Geta chrough 
Sout sien sooewat ence ox ororenpeaet 
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Make Home Movies at 
Ten Cents a Shot 


with New $29.50 Ciné-Kodsk 
Using New Low Cost Film 
ERE is a new Ciné-Kodak with 
which you can get twenty to 
thirty action scenes of adequate 
length on a roll of film costing only 
$2.25, finished and ready to show on 
the screen, 

This remarkable movie camera 
works on a new principle and uses a 
new type of film, which is able to 
record sharp, detailed images in ex- 
tremely small size, on a half-width of 
16mm. film. These images are so per- 
fectly formed that they can be en- 
Targed liant pictures 
the home size movie screet 

‘The new Ciné-Kodak 
full advantage of this improvement. 
Tt uses a 25-foot roll of the new film 
in 16mm. width. In the camera, small 
tures are made along one half of 
the film, ich it is reloaded in 
the camera ictures made along 
the other half. The 25-foot 16 mm. 
film is then processed by Eastman 

rther cost, slit and spliced 
and returned as a single S04 
lent in picture m: 
feet of 16 mm. fi 


Photography— 
# Hobby for Millions 


oot 8 


tence representa the feling of million of pic= 
ture makers. Perhaps you, too, are looking 
for something to add apace to your leisure 
hours. Try photography. Join ou clan 


New European Type Kodak 


From Eastman's 
German factor 
comes the Kodal 


fea of wide capa 
itty ~sttoming 


‘er, and option of 
film packs, plates, 

‘or cut fli. The Recomar has an f.4.S anas- 
tjgmat lens and is available in tw 


S45, respectively. A booklet describing the 
Recomar and other Continental Rodaks wil 
pe sent you on request. 


Febrary 
Picture Taking Notes 
THEE i te evan or snow pins. 
anti tie uae of 5 ste fae cat 
dow up the ne pare ofthe ane 
tther bjs a beter chance fo rege 
the‘ and to pte greater depibto tha 
we ts onic. 
eee 
Don't forget that the light i teaker at 
wie Ais nite the the 
for sapeslcs for cotter OMICS slaor 
Hea iow sacs 
cee 
De you realise ow sia calor adds fo 
anapebeat “A. foo eentngs spent ath 
Rebee Tronaperent Oil or Weter Colors 
natle son be abe yo pares rach 
sao tadereage 
see 
wee ern Sour print in ender 
Mewar sed ‘prints Snsoressi rote 
comes ood pot priatt are owned tn 
fomunatjon 
see 
gen 6 copy of the 
in i Atabe Cool Pe 


World's Smallest Roll Film Camera 
for Its Picture Sis 
Has £.4.5 Lens 


‘The Kodak Six-16 shown above is the 
smallest roll film camera taking a 214x44¢ 


Single doublet, or Kodale Anast 

is now available with the fast J43 

nastigmat, The price is $30, Kade 

20, for 234x344 pictures, with similar 
sis $28, Kodak dealers have both 


INFORMATION REQUEST 
Eastman Kodak Company, Roches 
ised me luerarre repsrdne tems meatooed nour 
‘Febronry Bulletin, et cheched below” 

Cink Kotak Bight 
Cine Kodak (rom) 


Seree 
cy. 


” 


Simple Scenic Kffects 


THAT IMPROVE A 


Model Railway 


.+.and other hints 


OST model rail 
‘way enthusiasts 
pass up the job 


of building elaborate 
scenery because the work 
looks "complicated and 
dificult, This, frequently 
is true if intricate wood 
cn structures are built 
for stations and so on, 
but if cardboard, scissors 
are’ used i 


simpler, less costly, and 
‘equally’ effective from a 
andpoint. 
‘The cheapest varieties 
of cardboard—for ex 
‘ample, the kind that is 
stuffed in your shirt when 
it comes from the laun- 
dry—are as good for the 
purpose as expensive 
Bristol board, On large 
structures. such as the 
‘warehouse illustrated, the 
cardboard is attached to 
2 light framework. made 
by ripping scrap lumber 
into thin strips, This il- 
lustration also shows how 
to give the effect of a corrugated iron roof 
hy- using corrugated paper with the 
iktooved side uppermost. 

‘The tarred paper roofs used on small 
sheds and outbuildings can be imitated in 
miniature by gluing on. strips of dead 
black paper and pushing in small tacks at 
intervals to. simulate the usual roofing 
paper fasteners. ‘The local photographer, 
Who throws away quantities of this paper, 
Will be glad to give it to you. 

Shingling on roof or side walls of a 


fe tates Qu 
an be imitated 

HL ing cardboard in- 
10 strips about twice as 

ag ‘wide as you wish the ex- 

Ly’ posed portion of _ the 

shingle to be. ‘Then 

rapidly slit one edge of 

each strip, making (wo 


cuts at each slit so that 
a tiny slice of material fs removed, ‘The 
first cut should go straight in, the second 
should go straight in for a distance equal 
to the exposed part of the shingle and 
then swerve over into the other cut. Irreg- 
larity oth a tthe spacing of the ss 
ind the amount sliced from ach det 
able. The photograph in the circle shows 
how the rows. of “shingles” are glued i 
plice. An application of real shingle stain 
fof any desired color vil then complete 
the job—Tiomas W. Anwovp. 


Thick Fiber Board Roadbed Helps Reduce Noise 


A ROADBED that greatly improves 
the realistic appearance of the model 
railroad and at the same time absorbs 
touch of the noise of operation can be 
made from the thick, easily cut, fiber 
boards now so much used as heat insula- 
tion in building operations, 

‘A short sample section is shown at the 
left, The large boards are first cut into 
strips and then the edges are beveled with 
4 strong knife or a coping saw. 

‘A layer of glue is painted on, and this is 
covered with chicken get, which i a finely 
crushed marble, of wih a very fine grade 
fof crushed bluestone, if obtainable, After 
the glue has set firmly, the excess chicken 
ait is shaken loose —Rosexr W. Hoe. 


Button Insulators Used 
on Telegraph Poles 


TT HE construction of model. telephone 
and telegraph poles is relatively easy, 
but obtaining suitable insulators often is 
problem. The pole above is made of dowel 
rod with slots sawed into it to receive the 
crosspieces. Poles and crossbars should be 
stained by dipping before assembly. The 
insulators are tiny white buttons of the 
type shown, These are set eyelet side up 
and held in place with a drop of glue, 


A Two-Circuit Rheostat 


"THE conventional way to make a tiquid 
rheostat with one fixed and one mov 
able plate can be improved upon, as shown, 
below, to handle two portions of the 
model railway track circuit independently, 

‘A. L-gallon stoneware crock, holds the 
water, to which dilute sulphuric acid 
should be added, drop by drop, till the 
rheostat bas the resistance desired. The 
square wooden cover should be abit 
larger than the top of the crock, Fit three 
small wooden blocks underneath the cover 
to keep it in position, The fixed sheet-lead 
electrode is bolted to the center of the 
cover after two slots have been jig-sawed 
in the positions shown, The slides, which 
carry the movable plates, are each made 
‘of three small blocks of wood, 

The wire leading from the power trans 
former is connected to the fixed electrode, 


Stor 1M COVER 
RALIOE 
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SLEEVE SUPPORTS SMALL 
TAPS USED IN LATHE 
WHEN it is necessary to tap_small 

hholes centrally in work held in the 
lathe, I find the following method aids 
in hoiding the tap in linewand also reduces 
the danger that the tap will break. I take 
a piece of round cold-rolled steel or drill 
rod about 3/16 in. larger in diameter than 
the tap shank and drill a hole lengthwise 
through it so that it is a nice sliding fit 
for the tap shank. This sleeve is held in 

ill chuck in the tailstock. 
‘The shank of the tap is ground square 
at a point near the threaded portion 30 


that the tap wrench can be applied to it 
there, Then the tap is placed inthe wrench 
and the tap shank in the sleeve. ‘The tall 
stock is moved along untill the tap is up 
to the work, whereupon the locking sew 
is fastened andthe taping begun, The tap 
can tum and ade, yet iis well ined up 
find supported 

‘A substitute for a tap wrench can be 
made as shown from a plece of stock just 
thick enough to allow ‘small se screw 


bbe used. With such a wrench it is nec- 
‘essary only to grind a spot on the tap for 
the screw to bear against, instead of tak 


ing the trouble to grind a square section 


the experience. 
60,000 


NDUSTRIAL 


WALLACE 
MACHINES 


new 


NEW! WORKACE 
Radial Drill 


WORKACE 12" Scroll Saw 


fis required by the method described in the 
paragraph above—D. E, Caswett, 


A PILL-BOX TIMER FOR 
DEVELOPING PHOTOS 


ATR 


pointe 


ASSEMBLED VIEW 
TTUMING the development of photos 
with a watch and endeavoring to re 
member the exact minute when each 
should be removed, led one amateur to 

construct the pill-box timer illustrated. 

A pasteboard pill bor, slightly larger 
than the watch, was chosen, and a disk | 
was cut from the cover in stich a way as 
to leave a projecting pointer, as shown, 
A slot was then cut in the side of the box 
to receive the stem of the wateh, 

In use, the watch is set in the box, and 
the cover is placed over the box and turned 
so that the pointer indicates the time 
when the photo is to be removed from the 
developer—G. E, Hexpricksos 


SLOT FOR WATCH: 
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lade sone & tet fate thn fasts He we. 3 


Capacity over 8 
tool tat dane * LO 
ithe bal ig” ameter. 
fecky "betveen eaten 3 
Reatoiting ive cents 
Ravinbed with 3? avd 
iairo 

step pailey 
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| Besiosieee Swoersiane 


Ease that sore spot 
and SLEEP 


wa 


"A little Sloan 


I won put an end 
to that ti “ 


‘pain. 
"T hope so. rly slept 
last damp spell started.” 


DAMP-DAY PAINS 
—stift joints 


damp weather, Warm those still sore 
Joints with Sk 


to the sore 


‘simply pat it on. Gives the quickest re- 
Hef in the world . .. and costs only 35¢1 


SLOAN’S 


World Famous Liniment 
used by 133 Nations 


JOHNSON SEAHORSES 


Runners, Rudder, and Sails 


vr LCE YACHT 


your 
By Afoin.M. Youngguist 


‘of Jength) to the sharp edge of the shoes. 

‘The shoes run more smoothly if the 
extreme forward and the extreme after 
ends of the sharp edge in contact 
the ice are flattened a trifle with a file, 
This is to prevent excessive chipping of 
the ice as the runners rock up and down 
due to irregularities of the ice. surface, 

‘The runners rock on a 1/2-in, bolt car- 
ried through wood chocks that are bolted 
to the runner plank, The chock blocks 
must be bolted perfectly square with the 
runner plank and parallel with each 


the castiron shoes, which 


efficiency of the runners. Cast-iron 
shoes bolted to white oak tops 
make the best runners. An 80-deg. 
angle is machined on the bottom. 
and it is advisable also to machine 
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other. It is advisable to fasten the blocks 
completely on one end of the plank with 
as much accuracy as possible, but on the 
| other end bore only the forward holes 
and bolt each chock with one bolt. When 
the boat is on the ice, push it along and 
adjust. the runner that is partly secured 
until it tracks perfectly on the ice with 
the other runner, and then bore the after 
holes for fastening the chocks “perma- 
nently 
‘The rudder is similar to the forward 
runners, but instead of having fixed 
chocks it rocks on a bolt through an 
iron fork that is fastened to the tiller 
post, The fork is 


pinned and riy- 
led together as 
shown in the 
drawings, or it 
may be'a bent 
Usstrap of 3 by 


S/16 vin ite ich a 
forged io the 

| Ile post Both types of forks are shown 
to thatthe builder may select the one 
for which his equipment and facilis are 
adapted. One involves. machine shop 
Work and the other may be made bya 
Bincksmith. Likewise, two types of tiers 
are shown, one a simple forged Job, and | 


| the other ‘an assembly job consisting of 
4 turned wooden handle bolted to straps 
which in tur are bolted to a yoke keyed | 
to the tiller post of the fork. The latter 
has one advantage in that the tiller is 
hhinged by means 
of the one bolt 
through the straps 
tand yoke and may 
therefore be 
sed or lowered 
othe posit 
for the helmsman, 
‘A. short, stiff 
spring or a rub- 
ber collar placed 
over the tiller post 
tunder the back- 
bone to relieve somewhat the jar from 
rough ice is desirable but not essential, 
, a steel collar may be used. 


Stem band at fone 
snot ithedae wth 


should be made 
of closely wo- 
ven 7- oF 8-0 
sail cotton and 
should be bound 
with 3/16-in, 
manila rope on 
all sides, There 
(Continued on 
e 87) 


New Seroll Saw 
Makes Splendid Record 


of Performance 


‘The Tool 
‘That Revolu- 
tionized 
Scroll Saw 


Has Band Saw Efficiency! 


GENCE iy Introduction last year this new model 

Delta” Scroll Saw, radically different in design, 
‘has been installed in many thousands of woodwork 
ing shops, home workshops, schools, jissaw puzzle 
factories all over the United States. ‘Everywhere it 
hhas made splendid records of achievement. Every~ 
where it has won the deep praise and unbounded 
Admiration of woodworker. 


And no wonder! Its unique design and. 
careful construction enable this saw to 
‘un at full motor speed with allspringing 
‘and twisting eliminated. At 1,800 strokes 
per minute it has such perfect balance, 
Bich absence of vibration, that a pencil 
fan be stood ‘on endl on the saw table 
‘without tipping over, This is the only 
‘on the market to- 
rigid test. 
smuzing tool produces 
‘stoath, accurate work hitherto pos- 
‘only on a bandsaw. “Has 26-inch 
Uroat ‘eapacity. Works on metal and 
fibre ax well at wood. Can be used for 
filing, sanding, and honing. Priced as 
tonishinely low, within the reach of all. 
For full details, send for the FREE 1035 
“Delta” Catalog of Woodworking Units 


10-DAY TRIAL 


A Complete Line of 
“DELTA” Tools 


“Delta” Woodworking Units are 
convenient, portable, and compact. 
All are available in a large variety 
‘of combinations and 
All needs. The "Delta 


ing. Routing, $ 
tod Morte 
and 2 complete line of 
accessories, 


Catalog 
FREES 


‘Shows the complete lng of latent 
iS packed ful 


‘ASSEMBLE A BOAT 


“BOATS” “vits"winten! | 
| 


Automobile Racing—NEW BOOK 


Cee gmpictry aver eames te machined 
ae 
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Nature’s 
Miracles 


fh ready fo 


Massel 
New Gem Microscope 
Magnifies 75 to 300times 
OBSERVE vel bacterial ie i, att 
voracious phe, Hoxie 


ests of molds, amazing boeani 
tations to asture fertization, 


Ty's foot, astonishing compound e 
insects, inexhaustible 


GFR Write for fee erature 
TAY SCbaul See Rochenters 0. 


© SOUTH BEND LATHE Wonks 
{831 E, Madison St.,South Bend, lad. 


this part of our work, we shall need a few 
‘ounces of concentrated sulpharie acd, keep- 
ing in mind that it is an active corrosive 
‘agent that should touch neither the =peci- 
‘mens nor our hands. This i placed in the 
bottom of a large jar. Suspended from the 
top of the jar on rubber bands (the fumes 
from the acid will attack ordinary metal) is 
a small platform of clean glass. The speci 
men to be dried is placed on this glass and 
Permitted to remain there for about a week, 
Gf course, a number of specimens canbe 
placed om the glass rack at one time. A dry~ 
Ing jar of this type is called a desiceator. 


THEN the weck has passed, we prepare 
ur sides before. the specimens are 
taken from the sdenctator. After clar or 
White shellac has ‘been applied to the clean 
Slides with the aid of the turntable, they are 
placed in a warm oven and left tere for at 
Kens an’ hour. The object of this layer or 
Circle of shellse is to provide a small spea- 
ten chamber between the sie and the Sean 
‘over gla. The rim of shellac shoul be high 
‘ough to allow the cover glue to ft neatly 
Invplace ever the specimen 
Having progressed thas far, we now place 
our slides back on the turmiable, one a & 
time, and. with Cweesers carefull place the 
tveclnens. ‘Then a clean cover gst i sc 
In place fn such a way that it wil be exactly 
oncenteie with the cite of shell, Next & 
mel hair brash led ith thin asphaltum 
Sami f brought in contact with the outer 
Tireumference ot the cover gas to seal it 
{o the slide. The seal should be examined 
Snel fo esas alr at ot fen the 
Specimen. If it docs, the specimen ‘ill s00n 
tiecome molly and ‘discolored aod Unf for 


(Continued 


bepding the davits 4 Hite will coreect 
‘You are now ready to paint the mode a: 
toga asthe waterline hasbeen marked. Place 
the Null om a smooth table, hold a pe 
point on the edge of 94 i. thick block, and 
hark ail around the contour of the bul 
| "For best results give the complete boat a 
coat of fat white paint. Use 434 ns wie at 
wth for this and most of the paloting, and 
all round brush for the porthaes and St- 
‘When dry, give the bottom, wp to the 
in, two Coats of light red, Yodan re, 
iit Chinese red. The writer prefers to use 
four-hour enamel, which dries sles, bat 
Ass" al colors in tubes oF lacquers a also 
‘habe, Next paint from the sunwale up with 
white enamel, except all the decks that are 
epreented by the oreinal upper surface 0 
the hall block A, These deck are bull, wheres 
{he promenade and boat decks are white 
Cor the smokestacks re white, ad blue 
as showa om the draveing. Touch the ends of 
ihe venulators with red. The masts Sod small 
cc parte are’ white, which ete them off 
orm the bl decks.'Now paint the upper 
ee of the Bull with black enamel, and n= 
dicate the portholes with a amall brash, AD 
fasy ay (make the square windows i 10 
faint’ black stripe and mabe lines acros in 
‘hit with the small brush when the black is 
Gry. A touch of plue painted green om the 
Grboard or sieht side and red on the Port 
or kit sie will serve as side lights. The are 
placed om top of bridge E at each end. 
‘Simple base cam be made of 14 in. wood 
2 by IE fing painted lisht green, The edges 
Should be beveled. Two thin screws. driven 
up through the base into the hull will hold 


CREATING NEW WORLDS WITH A 
MICROSCOPE 


(Continued from pase «7 


POCKETKNIFE MODEL OF MANHATTAN 


future display. 1f a leak is detected it should 
be sare with the selng compound 
permitting each successive circle of | 
stele te dry sed spp ing sll toother, we 
can build up chambers or cells suificiently 
high to accommodate objects of considerable 
size. Tt must be recalled, however, that these 
objects must be transparent of translucent, | 


"ROM what has been said it must not be 

nought that only transparent specimens 
‘an be viewed ina microscope. ‘That would 
fre stretching its it, However, when we want 
areal intimate view, we must be able to sc€ 
through the specimen. That does not mean, for 
instance, that we cannot view a fs leg under 
the microscope. We an indeed and it often 
happens that merely the shadow of an ob- 
ject is intensely interesting, In this ‘cate: | 
Bory we might mention the edge of a razor | 
Which appears like a saw even under low | 
magnification. A pin point, while we eantot 
See through it, appears blunt and resembles 
crowbar when viewed at fly dameten. 

Jn our gardens we tan find countless ob: 
jects that” make injeresting sights without 
‘mooch preparation. ‘Plant tice or aphids may | 
be examined alive under the instrument wit 
the assurance Uhae they will stand sll for 
rinutes ata time, They” appear as weird 
monsters Under low power 

Th losing, the writer woukd lke to addeess 
a word or two fo those who would enjoy this 
Wwork but who, for lack of time, cannot pre- 
pure the specimens. A large variety of speci 
fens, already mounied by professionals, may 
be ‘purchased trom dealers in microscopes, 
When ordering, however, the amateur shoul 
sake sire that he docs ot oltai aides that 
{ire beyond the power of his Instrument, 


es 
List of Materials 
Dunxwors fi Maren 
TAR ANE 1 White pine fr bull A 
BMWA YS 1 White ping foe deck 
ie a ed tae 
ere fine or de 
EG Sea oid 
fxs 2 Whe oe il 


ie. SE, 


AAPOR 1 Sheet meta for ral 


fey, 4" 

AWA 1 Candbvard tr ack 
et i 

11/64 a,x 35 A Sol wee for davis 


immo pg fs: 
filmer derricks, and 
ieee 

Sal caso tubes of pot enamel, one 
‘Gor Inthe flowing crs” back, white, 
te, diet te, bt ae aod bul 


‘Site: All Aimessons are vem In inches. 


‘the model. Another way, is to cut out the 
center of a piece of cardboard so that the 
oat ‘can be set into the openine, leaving 
about 1/16 in. showing below the water line, 
‘Mount the cardboard on a frame as shown on 
page 64, and paint it light green. 


Repairing Harness | 


| Saves Money on 
Small Farms | 


By L. M, ROEHL. 


Neve York State College of Agricultre 


has been? worn 
i To Bolice a 
hame vigorously right and left so as 


the staple (Continued on page 85) 


Seeger 
euas our ano BER ee 


Daive 010 Enos 
DOWN WITH HANMER 
"AND PUNCH G 


) 
PLACE HoLOBACK OM NEW STAPLE 
‘AND STAPLE NoHAmE THEN 
hein viseretace wasntes | 
GuSTAPLE ENS AND RIVET 


Ly p> | 
cuntien tase” | 


Meas | 
EF "ao aver 
woul MS cml J ZS 
mare HAME REPAIR CLIP FOR 


Eno OF Mane 


Ea 
oe 


fame inom hae holds the betom hare loop 
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oe 


He didn’t beli 


at firsts 


“Yes, I believe it” 


‘An Open Letter from a happy man 


KC]DUT this on your ‘believe it or not’ list, My promotion and raise 
‘came from reading and believing this statement: ‘EVERY 
hhund tool needs oilstoning. often, 


had all the boys in the shop cilstone their tools for a few 
sinuses one morning as an experiment. Ye gods! What a bunch of 
smiles! Cheerful workers, beter work, faster work! ‘Three months 
this, and they gave me the big rooen with twice as many mach 
and mea, I read shout oistoing in the Nortoo-Pike book —a bein 
fal of the smartest dope on sharpening ever spilled a paper by 
some sharp who knows sharpoess forwand and backward. 
OST “belicveit-or-not” sul isn't any use 10 anybody. ‘This 
sharpening suff is of use to everybody except the boy with a 
deus and a knife. The Norton Pike hook is free to anybody who 
ls ithe coupon below 
A Mineral Museum Worth Seeing 
Af you saw all the sharpening stones, grinders, wheel, et, fn that 
all made by Norton-Pik, you would 
Take 4 look 


fine hardware store downto 
feel greedy for a private collection of your own, 
Dealers like to show them and talk shop-talk 


NORTON 


Use What 
Experts Use 


Pi KE ‘Products 


Distributors for the US. 


1m boning forthe Nortoo-Pike book,“How tw Sharpen”, 
‘m sharp enough to 13k for it, since ids Frees 


The old “covered wagon” 
BUT NOW YOU’D 
WANT A LIMOUSINE 


You'p much rather ride seross the 
Cominent in a modern limousine 
than in an old eovered wagon. Why? 
Because the limousine has springs, 
shock-absorbers, and cushions. In 
a word, because a limousine is in- 
finitely ‘more comfortable. 

‘The same thing is true about 
shaving with Squib Shaving Cream. 
It's more comfortable. The creamy 
Iather acts like a shock-absorber on 
‘your razor». + cushioning the rasp 
of the blade, Squibb's contains a 
special ingredient » . « a soothing 


tube at your druggist's. 


© To give yourself the laut touch tn clean, 
gomfortabte” shaving, ave Squib Telewm. 
Scented wr wert Dthatlly ot md 


ot 


| everything but. the paint 


Our Construction Kits ] 


‘ Will Sa 


KIT NO.3 


ByY,SEXPING 51 10 

lar Science Home 

Guill, you cam 
a construction kit 
aw materials for making 
highly simplified 12 in 
Tong” model ‘ofthe new 
American built liner Man- 
‘atten. "The kit” contains 
piece of white pine for 
the bull, sawed to’ the ap- 
proximate shape but otber- 
Wise unfinished; ‘wood of 
the correct thicknesses. for 
‘making the various deck 
Units, bridge, funnels, life- 


anchors, propellers 
‘wire for the masts, venti- 
tors, and davits—in fact, 


A blueprint showing ali 
parts full size-is included. 
Because of the small size 
and unusual simplicity’ of 
this miniature model, it is 
fan excellent one for be- 
Sinners and will serve as a 
pleasant introduction to 
the fascinating hobby of 
ship model makin, 
is new Bit is marked 
F in the list below. Tt wil 
be mailed postpaid to any 
reader in the United States 

St. The other kits available are alo 
listed. Each is accompanied by instructions 
‘of blueprints, 

Aw Whaling ship model Wanderer. 
the Faw materias—wood, wire, fishing li 
chain, celluloid, and everything but the paints, 
together with Blueprints Nos. 181, 152, 153, 
and 154, The hull is 205 in. long. ...$690, 

‘AA. Same with hull lifts sawed. =. 740 

'B, Folding mufin stand in selected sugar 
pine, 11 in, wide, 19 in. long and 33 Jn. high 
‘when open. All the necessary ‘wood Cut 10 
Approximate sizes but not machined... 290 

. Same muffin stand in birch (ean be 
finished as maple, walnut, or mahogany) 290 

D. Spanish Galleon ship model, 24 in. long. 
All the rave materials (except paints), Blue- 
prints Nos. 46 and 47, and a booklet... 645 

E. Dattichip model, U.S. S. Texas, 3 It, 


ail 


Your Time 


| : : 
No.2 Bano 


KIT F—Materiale for 12-49, model of Manhattan 


KIT NO, 4 


Jong. All the raw materials (except pints) 
atid Blueprints Nos. 197 to 200...1-.1» G98 
RE, Same with bull lifts sawed. 5. TAS 
F, “Liner Manhattan, Ail raw materials 
(escept paints) for a simplified miniature 
sede 12 In. long, and Blueprint No. 204. 1.00 


a ots 2 590, 

No. 3. Tit-top ‘colice “table ‘in selected 
maple with top 19 by 28 in, and 21 in. high 
Ready to assemble rts 


‘No. 4, Solid mahogany book trough 22% 
in. lon, 9% in. wide, and 2434 in. high over 
all. Ready to assemble, eee $0 


Popular Scince Homecratt Guilt 
Saf’ Fourth Avenue, New York, Ne ¥. 

Plewe nad me Kit fie 
thick I incloe §...-- (or and €. 0, D.C) 
Rone: Prices of all tts | 


cay 
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REPAIRING HARNESS 


(Continued from page 83) 


R == F 
close to the hame, Break the other bar 


"Open the view about 1 in, an bold ' 


the hame over the opening crosswise as | IAVGZ@)*104s) 5 (@) 32 | ON 


shown at C; then drive the staple ends 
down with a hammer and punch s0 as to 
project about 4 in, on the riveted ends 
3. Cut the riveted ends off, preferably || DRIVER 
with a hack saw or bolt cutter, Ita cold || 7, 
Shisel must be used Tor thi, the vives |] FLEXIBLE 
should ‘be placed’ on an anvil or other a 
metal support. Then drive the old parts || SHAFT 
out with a hammer and punch 
4. Place the hame clip of the tug D | Ha 
(shown in the small illustration) and the a workshop. 
holdback plate # on the new hame staple || Drills 
F, and drive the staple in place 
S, Clamp the bent part of the staple 
firmly_in the vise with the hame 
the. vise as shown at 
washers on the staple ends and rivet fim 
in place, If the hame has iron on both 
3, the’ washers are not used. Ifthe 
longer than neces 
they should be: cut to: project only 
4 in, before rivetin Write for I 
pe tee bottom end of a har free Catalogue 
1. If the hame iron Kis sill service 
able but the loop is worn, the all "Wenmee eee 
Le PLAINFIELD, NJ. 


ida bottom hame repair 


WHEELS 


rust, sands a 
gri 
polish 
—do 
other 


loop inserted, 
2. If th 
hame in ¢ 


3, Remove the old rivet, A good way to 


do this iy to center punch the bead of cing w be cow of ha mest diverog om 
the rivet and dell off the head with a $4- ‘etting t0 be one of the most diverting 


the rivet. ape rear Oy te the magazine. If you have not written in to the Editor of 
ith punch ana eter Sey" why not break into print with some idea that you are 

4. If the new loop 1 is cast, it should | _ter will be welcome. 
be placed on the repair clip J before the | 


Ra Tar nt aug PAY DIC BENCH DRILL fj GE PHONOGARPH MOTOR 


“Our Readers Say 


hottom loop 2 is used, ie maybe attached Srslamae 110 Yo 
alter the repair clip is riveted in place =") 00 Cla RSPB. Matar 

5. Place the new loop on the repair clip ] 
and the elip on the end of the hame under 
the hame tron X. If it were placed out 
side of the hame iron, the end. would 
tateh the hand when the hame is drawn 
in place on the collar, 

6, Place the rivet through the hole in 
the hame iron and the repair clip, insert 
ing it from the convex edge of the hame 
With the head of the rivet resting on an 
anvil, vise jaw, of other solid surface : 
rivet securely in place. Cataiog No. 214 | Reduced prices ~Eany Terms 

File the sawed end of the ame iron CHICAGO GEAR WORKS | | AMERICAN FARM MACHINE CO. 
TATA haben, COCK ML | fora ated Ave: SE.” Minneapolis, Mian. 


“FLEW 800 FT!" | CHANGE ATTACHMENTS 
Sok io Lustantly ~ 


canve. Disc, (5 


smooth, 


Ina second article scheduled for early 
publication, Mr. Roel swill give instruc~ 
tions for repairing traces and tugs 


TIGHTENING HINGE PINS DRILL,GRIND, 
oust 
Hixce pin that a 3 loot that they = 
tapecially in home where there are chil AREAL TOO 


dren with prying fingers. To prevent the 

removal and possible loss of the pins 

clean the top of the hinge and the head 

of the pin, place a drop of shellac on 

| each, replace the pin, and lock the door 

| uci the shellac has st. This will hold the 
pin securely Euros Sreserr, 


MASTER BENCH HEAD "2'IsTtt"” 


Special Offer:toat 3! Me 


85 


(Ovo-shaped, angular, or even plain rec- 
tangular pieces of wood often can be 
clamped of held together for gluing, mark- 
ing, or fitting much quicker and in many 
‘eases more easily with the aid of what are 
called “pinch. dogs.” 

‘These handy little clamps are shaped 
like a very heavy staple with the inner 
edges of the legs slightly tapered. When 
the sharp points are driven into the two 


PROPELLER KEYWAY CUT ON DRILL PRESS 


Is Tire accompanying illustrations. is 
shown a vety simple method of equipping 
4 common dill press so as to cut oF spline 
‘a keyway in small propellers. 

‘The plate is round and has three holes 
drilled in it 120 deg. apart to receive the 
three bolts of threaded rods. The lower 
plate B, to which the bolts are fastened, 
1 square. Two pieces, set parallel on either 
side of the square plate and held (0 the 
rill table by dowel pins, act as guides 
for the square plate when the feed screw 
Cis turned, 

‘The tool D is carried up and down 
the drill press feed lever, and with ead 
down stroke of the tool the screw C is 

ven a part of a turn, The plate B can 
raised or lowered to conform to the 
ange ofthe propeller ul thats being 
hined—Mavnice R. Sxow. 


‘The propeller is clamped between toa plates, 


nd £ screw ia used to feed the whole Betop 
erwaed at each strobe of the cutting tool 
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‘Wane taking apart a clock, model, 
nism composed of screws, Whee 


‘you will find it best to keep the pieces classifi 


‘arated so that you can find 
them easily at the time you 
have to reassemble the device. 
A convenient way to do this 
is to use one of the fiber 
sheets made for separating 
‘eggs when packed in a crate. 
Such a sheet contains nu- 
merous small, cuplike depres- 
sions, each of which will hold 
several small parts. Identify- 


prevent any confu- 
avis WALTERS. 


ODD-SHAPED PARTS CLAMPED WITH PINCH DOGS 


pieces of wood to be joined, the taper 
fraws the parts together. The’ clamps are 
Sold by the larger hardware stores, as they 
are much used by pattern makers and 
molders; and, of course, they ean be made 
by anyone who is willing to take the time 
to do so, The indentations left by the 
clamps, if on the face or finished. side, 
‘may be filled with a plastic wood cons: 
position —W. H. McCttiovan. 


HINGES PROVIDE AXLES 
FOR TOY WHEELS 


Wats it is necessary to fasten small 
wheels or pulleys to. the woodwork of 
homemade toys, models, and other devices, 
itis often a problem to find suitable axles 
and supports for them. As a rule, how- 
ever, a food mounting can be made from 
far of ether an old butt hinge or a T- 
hinge. Cut it away with a hacksaw as 
shown in the photograph above, The pin 
can be driven out, shortened if necessary 
to suit, and again’ riveted in place. If the 
hole ia the wheel is too small, it can 
usually be redrilled without difficulty to 
suit the hinge pin—F, W. B. 
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Electric Telegraph Set 15c¢ 


BOYS! HeLa ey 


WORLD NOVELTY CO. nocn.Pais. 


At New Meer 


GOLDEN 
H om Dd" 


BUILL 


ROY HANCOCK 


tamouth, 


satya 
eens 
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BUILDING AN ICE YACHT 
(Continued from page 81) 


fs decided fad these days for colored 
sails, and your boat can be made dis 

tive by dyeing the sails in some attrac 
‘shade of red, bloe, orange, or other color. 
A waterproof sail cover ‘is inexpensive, 
‘and money well spent if you would pi 
serve the sails, 

‘The stays may be 
cord or any twisted wire that is not 100 
stifl yet is strong enough to withstand a 
load of about 1.200 Ib. The mast end of 
the stays is made in a loop to go around 
the mast and held in place on the mast 
by wooden shoulder cleats screwed to the 
mast. The lower ends are served over 
a thimble through 3/8-in, eyebolts. The 
ends are made fast simply by wrapping 
the stay ends with about 22-gage copper 
wire and then hard-soldering the lap. 
This makes a strong, neat job. The slack 

is taken up by tightening the 
e eyebolts through the run- 


ither 1/4-in, sash 


ner plank 

‘The other details of construction—mast 
ooseneck, stern piece, and jibaheet 
traveler—are. so. easily ‘made from. the 
drawings that’ they eed "no. comment 
here. With the aid of the plans you will 
have no dificulty in rigging the ice boat. 

Tt is a convenience to have a boat sna 
spliced into the fib halyard end for quick 
attachment of the jib, and also a. sna 
A the foot Of the jt secure the ib 
{o the forestay eyebolt. Tt is customary 
to take the. jib olf entirely and furl i 
with the mail 0 tat ie ao pro 
Iected by the mal cover. Tha spe ae 
Additional to the hardware listed in the 
Bill of materials last month, 


SHIP MODEL LADDERS 
MADE FROM WIRE 


Ir MAxtxe the small ladders for the 
Poputar Sctexce MoxTMLy destroyer 
model is a tax on your patience, you will 
appreciate this easy method: First cut 
small strips of bronze or copper insect 
screening (sixteen meshes to the inch) as 
‘wide as the ladders are to be high. Then 
use sharp-pointed scissors to cut out five 
or six wires from the center of the st 
as shown. Lay one of these pieces flat 
‘on a sheet of asbestos board or some other 
suitable surface, tacking it in place if 
desired. Cut wires of the desired length 
for the sidepieces, bend the ends as indi- 
cated, and drive the latter into holes 
Previously drilled in the board. Solder 
carefully along the outside edges of each 
sidepiece. Then sever the strands of wire 
with a knife so that finished ladder can 
be lifted off the board. Trim away the 
excess wire from the sides and cut off 
the bent ends of the sidepieces—C. S. 
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WANT A GOOD 


BUILD YOUR OWN PROFITABLE, 
PERMANENT BUSINESS. 
Anyone who will earnestly go into the Iawn= 
mower sharpening. business can ‘make from 

{to 850 per week their frst season, Many 
nn have mace more than this in thelr spare 
ime alone. WC. Fink, Piltsburgh, Pa. wetes: 

‘Turned out 604 jobs and myst 
is and always has been. §2.00. per 


Niles C. Race, Rochester, N, ¥. writes: 
hhave to date sharpened 785 mowers at $1.00 
ich." Wn, Seduski, Watervliet, N.Y. writes 


‘The Ideal isa wonder, no one ean do a bad 
bon i.” 

THE IDEAL SHARPENING PRIN~ 
jOWER MANUFACTURE! 


The Ideal Sharpener ts a model of simplicity. Te 
Frinds the Diades of & lawnmower with sires 
Mie speed aad accaracy” without takin the 


mowers apart. Tempioys the same method of 
Harpenian as ded by” all leading. lawnmower 

Fifteen aninuter" work will put 
age mower in perect condition and Jou 
‘et from $1.00 to $180 per mower 


NO TRAINING NECESSARY 


i required. Just 
Tieht socket and sharpen, Hundreds of 
vicinity right nom, 


heat boon nw. Ost 
Nag a 


Caio, 
fiche the worm” write 


THE PATE-ROO’ 
HEATH COMPANY 
387-373 Bell Se, Plymouth, Odie 


SEND ME YOUR FREE CATALOG. 


Name, 
a ee 


City. —_Siate__ 
Pisane PRINT pour name aod Alves) 


| nema’ 
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Baby Can Make It | 
A GIANT | 
Cant Break It” 


Tithe exae 
‘words of one of the 
hoasands of eathustastic 
EASCO users who have 
Sitcoverd that chore 
-ASCO Waterproof GLUEbe- 
cause of its exclusive easy-mixing formu. 
ie igs gully i cold water forming 2 

absolutly fig from lumps, You cat 

io wrong with, CASCO—equal parts o 
Be ees ie CAS ree aco 
liquid glue of juse the right couslscacy. 


below, and we 

oy abslately 

Fence of tne CASCO 
ain Gr 


ratte niet Ps 

oes Siete 
ASCO Ie Economical. poond 
CME Mae Ne guar of Lig Chal 


‘THE CASEIN MFG. CO. OF AMERICA, INC. 


207 East 42nd St. Mew Yorke N.Y. 


se eee 
Perinen vars wananae 
Build Your Own Electric 

: Sranstatners Se Clock 
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| bers used in the following description, 


Adding the Armament — 
to Our Model of the 


Battleship TEXAS 


By Caps. E. Armitage McCann 


BUILDING our battleship model, 
the U. S. S. Texas, we now come 16 
the remaining mast. It is the next 
erection aft, omitting the armament, which 
wwe shall take up a little later 
‘The construction up to this point has 
been covered in three previous articles 
ov. '52, p. 67, Dec, p. 71, and 
(68). In the second of these 
‘and 73) the complete draw- 
ings of the side view, deck plan, and prin- 
cipal details were given with ali the parts 
indicated by numbers. These are the num- 


‘The mast tripod is like the fore- 
mast, but not so high. The legs 
spread at the same angies and are 
each 3/16 in. in diameter. The con- 
trol house (46) is made as shown in 
the drawings just’ mentioned. It 
rust be carefully bored for the legs. 
‘The four-leaf clover above (47) for 
holding the searchlights is made, 


like the flying bridges, of 
24-gage sheet brass. TI 

‘weather screen is a str 

soldered on. 

The lookout-platform 

re (48) is circular, but 

‘a high screen at the 

This I also 


fore edge. 
‘made of brass, bending the 
screen up, Abaft it has 
‘two-ball stanchions solder- 


ed on, with the usual 
running through them, 
tending from this at the 
sides are wires for the 
backstays (49), These are 
‘made in one piece and sol- 
dered under the forward 
and after rims of plat- 
form 48, At the after edge 
ig a scant 
the signal mast, This plat- 


form ie nailed onto the t 
ofthe tripod struts. 
The mast is barely 34 | 
in, in diameter and tapers 
‘At 


to about half that 
the position show 
yard (50B). This i 
small that I made 
brass rod, binding it 
position with wire. From 
the same position a short 
arm extends aft, horizon 
tally, This T also bound 
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| Navy wh 
lew othe 


fom with wine theo ole in the end. 
From above come the yard lifts, passing 
first to the yardarms and then to the end 
of the horizontal arm where they are 
fastened with solder, 

‘The mast ships through the hole in 
platform 48 down ta the second platform 

can be fixed with a nail, if of wood. 
However, as the mast is quite slender and 
likely to’ be accidentally’ knocked if the 
model is a working one, it is better to 
make it of brass rod, for which the proc- 
ess will be substantially the same. 

From halfway between the platforms 
extends the flag gafi, made of brass wire 
At the yard-lift. position T passed the 
bight of a thin wire, twisted the parts to- 
ether, and carried them over the end of 
the horizontal arm, fastening them with 
solder, Then I threaded four glass beads 
over both parts, opening the to wires to 
hold the beads at equal intervals. The 
bight was now soldered to the gaff, and 
from there the two separate ends of the 
wire were run back on each side to the 
ite for the backsays, (49). 

‘rom the yard position thin wires run 
through the ens of 19 to staples in the 
struts, From a point on the mast halfway 
between the yard position and platform 
48; similar wires go to the ends of 4. 
Suill another wire runs from the same 
halfway point to a heavier wire which ex- 
tends from the fore edge of the platform. 
‘Two supporting wires are soldered at an 
angle to this horizontal wire and are driven 
into the after struts. All the thin w 
mentioned have six beads spaced in pairs 
at intervals along them, 

In stepping the main tripod, you must 
be sure (Continued on page 93) 


SSS = Pree ee Se 
MUSIC - the Surest Path to friends 


so easy to learn this short-cut way 


Ne longer need you envy people who play 
ho are always the center of attraction 
ui partice—who make friends 


Se 


Easy As A-B~ 


LEARN TO PLAY 
‘BY NOTE 


the word along to your friends, 
ood, tell your friends 
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“‘Boice-Crane” TOOLS 
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How YOU CaM DEPRESSION PUT HIM ON 
get into ee a 
Broadcasting PY [3 


two months. 
That may be a 
: funny way to start 
pe s y, but 


my case, because it 
was this long_ per 


| ‘ment that made me 
| take stock of my as- 
sets and set myself on the right road 
‘Three months ago my savings had | 
reached a low point. After careful con- 
‘sideration T'risked my last savings to 
buy the necessary machines and_sup- 
| plies, and began the manufacture of ji- 
Saw. puzzles in the kitchen workshop of 
| my two-room “apartment.” 
‘My Grst customer was neighbor who 
had been renting picture puzzles from a 
Hay” for several months “After com- lg 
pleting ten puzales I interviewed the pro- ° 
prietor of a busy little library. ‘This lady LLUSTRATING 
Aareed to try them out on a $00 ren si2it2 Federal Debool Being 
When several more puzzles had been 
‘completed I called upon another lady who 
operates a string of varies and rents 
| puzales from three of them. She was im- 
mediately interested in my product and and Design 


Serene 


‘ELECTRICITY 


IN 12 WEEKS AT COYNE 


rdered se Ss0;pioce pussy frost se, 
She avo asked te to make pleces to Fo 
place those which had become lost in or- 
eet peateeteee aoe tocies 
Hee | money camer Her nest onder was fo 
Streetcar | four argc sed puns 


rns and sve to tase Ut | I 
| 


N THE meantime I was renting new 
puzzles, as they were finished, to my 
PAINING | one customer and then placing them in 
mz | the rent string of the first library, At 
present I have 22 puzzles in this string 
nd they are earning several dollars per 
eek for me. I have more orders from 
the other library and have found another 
customer for the replacement pieces. 1 
introduced “Hidden Name” greeting cards 
to the buyer of a large book and station- 
ery store and five orders were taken 
fore the end of October. I have arrangt 
to make 100 piece puzzles from photo- 
graphs for a portrait photographer in a 
large department store 
‘Now I cannot handle the volume of 
work by myself. I have been forced to | 
expand, and have rented space in the 
back end of a cleaning establishment. I 
have plenty of room for my workshop, 
and am allowed a front window in which 
| to advertise the puzzle renting service I | 
am starting, ] 
‘Two friends who have been hard hit 
he depression have decided to take | 
chance with me. We have rented house- | 
Keeping rooms (Continued om page 91) | 


1 WILL FINANCE: 
YOUR 
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Secrets of Success 


DEPRESSION PUT HIM ON 
ROAD TO SUCCESS 


winued from pace 90, 


nearby. One partner will attend to the 
cooking, shopping, bookkeeping and make 
deliveries and tun errands. Two will do 
the actual manufacturing, 

Thave invested less than $200. and there 
is sufficient stock on hand to manufacture 
several hundred puzzles. Rent is paid a 
month ahead. Ihave taken in $60. in 
cash and there are orders enough to keep 
us busy for the next three months 

Tam not yet rich, It will be a prob- 
em to exist until the business becomes 
self-supporting. But prospects are bright 
‘Three people are removed from the rank: 
of the unemployed. We are using ply- 
wood, paper boxes, sheet pictures, sa 
and machinery; patting money in ¢ 
culation, 

The project has the earmarks of mod= 
eg, uecestW. LF, Sin Francisco, 


HE LEFT DITCH DIGGING 
TO BE A WATCHMAKER 


FTER I finished 

public school 

was forced 
to look for a job. For 
three years I worked 
as a news butcher 
fon trains, but 1 
knew this’ was the 
wrong place for me 
‘The longer I worked 
the further away T 
traveled from the 


road to success, 

Actually 1 vasn’t quite sure of just 
what I wanted, Somehow, ¥ drifted into 
railroading, working with a construction 
gang on a line out of St. Louis, I put in 
four years of back-breaking labor on that 


job, and finally it became so irksome and 
opeless that I decided there must surely 
be something more pleasant in life for 

1 always enjoyed tinkering around with 
delicate “mechanisms, and the thought 
struck me that perhaps I could make 
good as a jeweler. Being fatherless, T 
consulted my older brother. He discour- 
aged me greatly, saying that any money 
spent in learning a trade like that would 
probably be thrown away. The occupa- 
tions he suggested did not appeal to me. 

Though depressed by his words, I 
found the determination 10 become a 


day. L was married and living in Atlanta, 
Georgia, at the time. I applied (o several 
jewelers in that city for a position as ap- 
prentice, so that I might learn the teade. 
AIL T did learn was that no one wanted to 
bbe bothered training a new man. Refusing 
to be discouraged, I decided to get that 
training by myself. (Continued on page 92, 


jeweler growing stronger within me every | 


MATS FINE? And more good 
news is that improved business 
conditions are sending thousands 
of other men back to their old 
| jobs or to new jobs. 

But don’t let your enthusiasm 
dim the facts. Business today, and 
|from now on,has a new standard 
|of service, It is a standard of 
efficiency—of training—and to 
ignore it is inviting another long 
stretch of unemployment. 

For your own sake, man, for 
your family's sake, do not flirt 
with this disaster! 

Especially foolish when you can 
acquire so easily the training you 
must have... when you can make 
yourself more valuable on your 
job by devoting a small portion 
INTERNATIONAL 


CORRESPONDENCE 


So you’re going 


| BACK 
TO WORK ®@ 


‘of your spare time to study. In 
years past millions of men have 
come to International Corr 
spondence Schools for this train- 
ing. 
ditions, is bringing many of these 
men back for additional training, 
to meet and solve the problems 
of a new day—and many thou- 
sands who have decided to face 
the facts and assure their own 
futures, Will you face the facts? 
Do you want to assure your 
future? Then this coupon is a 
challenge to you! Why not mark 
and mail it—right now? If de- 
sired, you can arrange to com- 
plete the course of your choice 
through easy monthly payments. 
Write for full information today. 
SCHOOLS 
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Secrets of Success 


HE LEFT DITCH DIGGING 
TO BE A WATCHMAKER 


(Continued from pase 91) 


Searching the advertising sections of 
‘magazines appealing to mechanically 
clined men, I found that a course in 
watchmaking and repairing was offered 
by a well-known correspondence school 
at a comparatively low cost. Here was a 
chance to learn while holding my own 
job, My wife was dead set against the 
idea, saying that it was just a notion of 
mine and that I would probably drop 
‘out before finishing the course, and so 
lose everythis 

But my confidence was stronger than 
her arguments and T went ahead with 
my plans, I look back on the months that 
‘came afterward as a period when I worked 
harder than ever before or since. Day 
after day, I labored at digging ditches. 
Night after night, long after the family 
was asleep, I sat up in a small back room 
and studied, Luckily, I was so greatly 
fascinated that I never thought of it as 
work. I finished the course in 1930, when 
the depression started, and so, when I 
told the boss of my gang I was quitting 
he thought I was crazy. 

We moved back to my home town, 
and what little capital was left went into 
the watchmaking business. Two years 
have passed and I'm still at it; not mak- 
ing a fortune, but managing to make a 
living and to keep ahead of expenses 
This can't be called a great financial suc- 
cess, but it is a success"in so far as I 
am happy at my present work, keeping 
my head above water—and looking. for 
better days when things become more 
normal. Tid have no such outlook if 1 
were still digging ditches —C. L.B., Cam- 
den, Tenn, 


Cash Prizes 


APHIS department 
‘every true succes 
by fen of Popular Selence Monthly 

‘which is accepted for printing £ 
ie seecipes will a) fwgel oi tt 

anuscripts will be judged on the 
individual teria of the eave and. c= 
Comstances involved. Only stories in 
‘which the author's niccess, or that of 
ome oneknown to the author, has been 
falned by some method of educations 

ce) Binesa Tor tne Job, oF a 

Eation to the work will Be considered. 
We are not looking for the "getrich- 
aulek™ type of story, 

‘Manuscripts mast be confined to $00 
words or less. They must be true and, 
f'tecepted, authors must be prepared 
to give us signed statements to the ef- 
feck that they are. true. Manuscripts 
Submitted .and printed” become the 
Property of this magazine, and we are 
Bot renponuble for the return, 
jected wories ‘unless post 
Tae or il Farpee, 
tributions to Success Story Depart- 
ment, Popular Science Monthly, 381 
4th Avenue, New York City. 
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BATTLESHIP TEXAS 
(Continued from page 89, 


that the distance along the deck between 
the after struts and the fiddley is not less 
than 4 3/16 in or the guns will not swing. 

‘The emergency boats are kept in davits 
at the afterdeck, The davits are round, 
tapered to the end, and about 114 in. high 
‘They are set into sockets on the armor 
plate and are supported by brackets from 
the deck as shown in detail 65. The sock- 
ets are pieces of tube soldered to plates, 
the latter being drilled as shown for nails. 
‘The brackets, which extend some way out 
to keep the davits vertical, are brass plates 
drilled for nails. The boats are navy. 
whaleboats. They’ should have a few oars. 
in each and be hung with two double 
blocks as small as you can make them. 
All are gray except the oars, They are 
usually Kept swung out, but they are less 
likely to be damaged if swung in, 


‘HE seaplane is shown in detail 13. 

‘The fuselage is cut from a piece of Y4- 
in, dowel, the wings from 1/16.in, plywood, 
fiber board, or brass, Holes are drilled 
through both for the struts, but nailing 
them to the fuselage is what really holds 
them, The propeller is cut from wood oF 
brass and fastened with a pin, Four struts 
(brass wire) come from the fuselage to 
hhold the pontoon, Side pontoons are 
omitted, The tail is brass or cardboard 
nailed on, and the rudder is the same, The 
ship's name should be lettered on the 
sides, and the tail painted red, white, and 
blue,’ the red being forward. The plane 
rests on a carriage running on the catapult, 
and the catapult is set on a round turn 

‘on the third turret, as shown, 
The full armament of the Texas con- 
sists 

Ten I4in, 48-cal 
mark T; twelve 
uns, mark VII; six 
guns, mark IIT; three 3-pounder saluting. 
fguns, 50-cal, (length 99 in,); two L-pound- 
fer semiautomatic guns (length 30 in.); 
two 3in. 23,S-cal. landing guns. 

‘The “caliber” of a gun is the diameter 
of the bore at the muzzle, Thus a 14-in. 
gun will have a bore of 14 in, The desig- 
nation “4S caliber” denotes that a gun is 
445 times its caliber in length, or in the ease 
of a 14-in, gun, $2 ft. 6 in., to which is 
added the breech. The “mark” is the de- 
the original 


uns in turrets, 
St-cal. rapidfire 
anti-aircraft 


R.14-in, guns will be 34 in, Jong by 
3/16 in, (full) diameter at the breech, 
with 214 in, projecting from the turrets 
All ten of them are mounted two to a 
turret. 

‘The guns can be cut or turned from 
‘wood of brass, Note that the muzzles have 
only a slight flare (see $7). 

e turrets (9) should be cut to the 
shape shown, The holes for the guns must 
be carefully made halfway up the turrets 
so that the guns will be horizontal and 
parallel. Any divergence will look bad, and 


‘These turrets rest on the barbettes, 
three of which (7) are low, and two (8) 
considerably higher. The barbettes should 
be tumed or (Continued on page 95) 
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all the guns must project the same amount. | 
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CHEMISTRY — = = 
HOME WORKSHOP BLUEPRINTS 


New projects are marked with an asterisk (*) 


‘0 ASSIST you in your home work- that there are two or more blueprints in 
| 2 shop, Porviax ‘Scizsce Mostty the complete set. If the letter "R” fol- 


ects gs bhapeits covtanog waving lows ticker odics tht he bie: | 


; | drawings of a nember of well-tested peo}e print or sct of blueprints fs necompanied 
"Prod | ects. The blueprints are 15 by 22 in. and by a special reprint of the instructions 


3 ta reas 


fee Cer tnssire | are sold for 25 cents a single shect (ex- originally published in the magazine, It | 
Hien the De | cept in a few special cases). Order by you do not wish this reprint, omit the 
Beineh of, lertage, Lee “Csiro | number. ‘The numbers are given in italic letter “R” from your order nd. deduct 
Chemisty, Univenity: of Pennsyivanis type and follow the titles. When two or 25 cents from the price given. Reprints 
‘Mail Coupon ter Free Beaklet ____| more numbers follow one title, it means alone are sold for 25 cents each. 
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Send me the blueprint, or blueprints, 
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BATTLESHIP TEXAS 


‘Continued from pag 


cut round. The second and fourth should 
be left long, the extra part being tuned 
smaller to Bt tightly in holes in the deck. 
This is because the second contains the 
motor switch and the fourth should it 
‘off to allow ballast to be placed in the 
hull to balance it. I built a small box be- 
tween the propeller shafts to hold the bal- 
last. The amount required will depend 
upon the distribution of other weights. 1f 
it is not a working model, the barbettes 
canbe glued right on the deck. ‘The 
Switch, of course, may be placed some- 
where ese, 


"HE. guns are put in the turrets, which 

are fastened with a long nail, Turret 
No, 3 at least will have to turn, so that the 
fiddley deck can be lifted off. On this tur- 
ret the plane catapult is fastened, Turret 
No. 4 should have a range finder on top 
to the port side, as should No, 2 if there 
is no switeh in the way, but this one will 
be to starboard, 

On the upper deck there is a 5-in. rapid- 
‘gun at each side pointing forward, 
e ahould be mounted as shown in de- 
il 58, The other ten Sin, guns project 
from casemates in the ship's side, there- 
fore only 13/16 in. of them will project 

id no mounting is necessary. These guns 
re shown in the profile plan, detail of 
ie upper deck, and detail $8. The 
mates are marked 15, They are triangular 
cuts carved into the side of the bull, in 
the angles of which are semicircular’ re- 
volving plates through which the guns 
project. The guns, when at rest, should be 
horizontal and parallel to the fore-and. 
aft line of the ship. Forward there are 
three similar casemates (16), ot the guns 
have been removed from tese and win- 
dows put in the first, ports in the second, 
and nothing in the thitd—under the 
bridge, 

‘The small guns, with the exception of 
four anti-aircraft guns have been omitted. 
They woul 
and the field guns would be lashed on the 
afterdeck, I put an anti-aircraft gun (59 
in each wing of deck 29, and one on each 
wing of the upper deck 17 

‘The remaining details will be described 
next mont article of the series 


fir 


OLD RULING PEN AIDS 
IN MODEL MAKING 


For fastening wire parts to an extreme- 
ly gmall ship model, I utilized a dacanded 
ruling pen of the type used by draftsmen. 
Unlike tweezers, the ruling pen can be 
clamped on the wite or other small part, 
thus allowing it to be held firmly in until 
the glue has set—Fraxk E, Crane, JR. 
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go on the first bridge deck. | 
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The Sharpness of the Mind 


{A keen mind may be likened to a sharp knife, 
‘hich penetrates easy and quickly. Por clean 
ut action, both he kalfe ad the mind ast be 
‘iiarp. S0'It is nataral that, when a word Was 
needed to denote the faculty of keen, penetrating 
{iu te hatin word far sharpen shou 
Deborrowed. devere, natin, means to sharpen” 
Snacumen inca Siharpnen ati bore 
fermen ind used i Mguraively for sburpoees 

the mind. "There are thousand of such, stories 
‘thou the oneins of nish words tn 
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| AGENTS SAVE FARMERS FROM CROP SHARKS 


(Continued from page 30) 


2 new idea is concerned, vou should observe 
the actions of the crop-reporting army” that 
rmiust prevent the misuse of its information. 
Field representatives relay 
usually by telesraph, back and forth among 
the various branch oices, so that all parte 
where such information i of value’ will be 
Served. It would be almost a physical im- 
possibility 10 send to Washington tor redis- 
tribution all of the facts collected 
However, periodic crop information is sent 
to Washington by field’ men, and it i this 
that forms the basis of prices of agricultural 
Droducts—prices that you pay for many’ of 
the things you eat and wear. Reports are 
‘surrounded with the greatest secrecy while 
Jn the hands of fekd men, and are transmitted 
in code or by mail to’ Washington where 
they are dropped into a locked mall box at 
the Secretary of Agriculture's alice. Finally 
they become the basis for a ceremony, moat 
‘of which takes place behind locked doers 


DATES or crop report releases are xed 
by law, and are varied but dightly to ac 
‘commodate holidays and Sundays. There Is 
fone report every month during the ‘crops 
‘rowing season, usually during the firt ten, 
days, ‘On the appointed day, the chairman 
of the crop and livestock board, and ‘one 
other board member, accompanied by a guard, 
Proceed to the Secretary's olfice. ‘They set 
the reports, which are in the special” mail 
box in the ‘Secretary's ofice, and take them 
to the board. rooms—sull- accompanied by 
the euard. Gace inside the rooms, the doors 
are locked, and are kept ‘that way until 
the board report is released. 

Tn the new azricultural building, the crop 
reporting board meets in a special section th 
‘Gan be closed off trom the ret of the building 
Here the board members and a corps ol some 
half-hundred. statisticians and clerks labor, 
sometimes throughout the might, unt final 
labulations have been made. fecause the 
information that is being handied is of almont 
Unbelievable valve, extreme precautions are 
mae to prevent leaks. Premature announce 
meals might upset market values the world 
‘over, or might be used by speculators tor 
private gain.” Even more important than most 
War secrets, is some of the crop and livestock 
data. Tn the past, there have been occasional 
rumors that information has leaked out, but 
‘bo serious Teak ever bas occurred. 


DAY, it woud be practically impossible 
for a derk or other person fe the secret 

chamber to ive out sigma that an accom- 
plice outside might pick ep and. relay to 
fpeculators. First, the law prohibite em 
Ployees concerned’ sith crop reports from 
Speculating’ in agricultural products. know 
ily isuing fale information, or giving out 
iniormation af any Kind concerning forthe 
Coming reports ‘The maximum penalty for 
Siolation fe 2 $1000" fine anda 10-year 
imprisonment—not a pleat reward for a 
Bit of dishonest signaling 

However there are prectutions taken against 
ea” Beaune every ule ure concerning 
ropa or stock fs summary of many otber 
figures from varus sources, the final in- 
formation s ot avaiable util ew minutes 
before oun ot the repet. "The work, of 
Compiling. information is arranged 0. that 
Si nalgures for all crops are tabulated 
St about the same time. ‘Then, ia. adaition 
to the locked. duors, window “shutters are 
Incked ina elosed poston to prevent signaling 
tor outsiders. A special lacking bar, sealed in 
Place, fs used for this 

‘As the reports are prepared, they are set 
upon machines for mimcorraphing 
Secretary of Agriculture goer the board 


information, « 


rooms ifleen minutes before the release tie, 
and approves the report. ‘Then the chairman 
ind two other members are escorted by a 
Euard from the board rooms, down the hall 
| hundred feet and around a corner to a prese 
oom partly filed with telephones and tele- 
raph ‘instruments, Here. representatives. of 
the press, of market exchanges and other 
interested groups are waiting, Copies of the 
report are placed, face down, near each tele. 
Phone and telegraph instrument, At a signal 
from. 3 representative of the office of the 
Secretary, a mild form of pandemonium 
tras Toow, as each reporter arts giving 
‘ut the new, 

‘Need for haste has been lessened somewhat 
bby a new rule that closes grain and cotton 
exchanges for a short period, starting fifteen 
minutes before the report is released. This 
gives everyone in the trade more of an even 
break. “After the first release of the report, 
the board chairman anid other members 
to a local broadcasting station and send the 
feport out over the radio to. millions of 
farmers and other interested persons, 


AS TOR the farmer, his direct benefits 
include information’ that will gulde him 
jn increasing or decreasing the amount af 
wheat or corn or potatoes. he will plan, oF 
the mumber of Boge wil tbe; and Sut 
Eestions as, to holding or selling’ particular 
products. ‘Then, Indirectly, ctop_ and. ive 
Stock reports prevent the distelbution of Ine 
accurate, false, of misleading statements by 
speculators and others: reduce. speculation 
tendencies; help railroads and other trans 
portation companies in knowing how much 
iauling equipment to provide, and where} 
land result in better distribution of farm supe 
Plies and equipment, 

‘One cireus studies farm and exop reports 
before it maps out its summer travels, thereby 
making sure that it will Visit the most pros 
erous farm community. Many’ banks Use 
the reports as basis for anticipating demancls 
for loans from farmers, Manufncturers and 
sellers of farm machinery and equipment 
‘employ the reports for allocating their prod- 
ets, x0 that there will not be a shortage 

sme items during harvest seasons, 
roads distribute their cars in a almilar man. 
fer. One lange automobile ‘manufacturing 
‘concern uses crop feports ae i they” were 
maps to buried. treasure—to, locate are 
where farmers have money that they Ma 


invest dn automobiles, 
ONE, 2 the latget soap manufacturing 
‘companies studies hog! and cotton tee 
ports for the purpose of mapping out its 
faw-materials purteasing program: Advers 
{ising asencis direct theit ‘campaigns tn 
Aistrets where ‘reports indicate there i 
demand Tor products. concerned, Families 
tiesing ta'mave to ew territory study te- 
forte to learn whee the type of farming 
they wish fo follow maybe most profitable 
“And sit xoes, Uncle Sam hat good reston 
for operating hi cant news-gathering system 
A, atem whose trafic 1s 80 important that 
divlomatie printing machines are too slow t0 
ire used in relaying messages; In surrounding 
the acivtics of more than 3,700 of his eme 
pees with such secrecy hat not even the 
Secreta of Aare can ia wha the 
odie crop and livestock report contains 
{oti the moment is released ani guard 
ing the activits of his crop reporting stafl 
svi in session, with severe rules and special 
tpechanical devices for eliminating’ the, pots 
Shikty that formation will keak out ‘nd 
rate havoc will food prices, or acc. the 
incomes of thousands of persons, who grow 
things for a living, 
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TRANSFERRING LOCATION | / 
OF BLIND HOLES | 


[13S 2 tricky operation to transfer the 
locations of blind holes from one part | | 

to another part that has to be drilled to 

‘match, but there is one simple method 


INVENTORS 
Get thir 
FREE Book 


anyone can use. First, clamp the piet 
with the blind hole, or holes, to the drill 
press table. Then, with a small drill gripped 


Patent Your Ideas 
Free Book Shows How 


YOUR idea fora practical article 
or an improvement upon an 
old one should be patented NOW. 
Frequently many of the thousands 
of applications filed in the U. S. 

Patent Office each year are for 
the same or almost the same idea. 
In such a case, the burden of 
proof rests with the last applica- 

tion filed. Sometimes a delay of 

even a few days in filing the ap- 

plication means the total loss of 

the patent. Lose NO TIME. 


x “How TO onraiy Z 


A PATENT / 


The entire time of my large and 
experienced organization is de- 
voted exclusively to patent and 
in a friction chuck, center the hole beneath | trade-mark cases. We know the rules and require- 
the drill by using the jaws of the chuck | ments of the Patent Office. We understand the 
put in position the plece to which the loca, | technicalities of Patent Law. We can proceed in 
tion of the hole is to be transferred, and | the quickest and safest ways in preparing an ap- 
drill it with the small drill, Thave used this Plication for a patent covering your idea, 
‘method successfully for transferring the 
holes from cylinders to new covers, for The book shown here contains valuable informa- 
making templates, and for similar types tion that every inventor should know. It tells you 
oO ew. Moves. ree fare 9 bent are nsf patent ie be 
idea. With the booklet I will send you my “Recoré 
TENSION DEVICE KEEPS of Invention” form on which you may sketch your 
STEEL WIRE TAUT idea and establish its date before a witness I a 
THEN machinery is being erected, the | “ispute arises this will be valuable to you. Send 
WHEN machinery is being ereted he | the coupon TODAY’! You will receive ibe FRE 


device illustrated below will hot a 
steel wire taut so that center lines can be | book, the “Record of Invention” Form, and full 
ion regarding costs. 


accurately determined. It can be used for | inform: 
many purpose but was eed expecially 

for locating the center line of steam 

engine cylinder. ‘The perspective. sketch Strict Secrecy Preserved 

shows a. stand ‘made for this particular | All communications, sketches, etc., are held in 

operation —G. C, | strictest confidence ‘and protected by steel files. 
WIRE FOR | Your idea will be in trustworthy hands. 1 
Cine tine have the highest references. It is probable 
that I can help you. Send the Coupon AT 

ONCE, 


Personal CLARENCE 
Service REGISTERED PATENT A 


Your case will be han- [AZ NSE S SEES 
dled by a specialist se- 

lected for knowledge 
and experience in cer- 
tain lines of inventions. 
His personal “attention 
will be given to your 
idea, 


LOCATING 
CENTER LINE 


4 lines can be run more accurately if 
i stretched taut with thin device 
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| a hot of smater diameter in order to retict 
the tow, Later when the wel stopped Bow= 
ing, we sarted pumping i but filed op 
wh od 
The lingo ofthe oll cle vich fm terms 
deserting every tpertion and pee of appa 
fatas sed Tn many cases Chae slang tems 
‘fem 10 be the only anes in existence, for they 
‘te wed in the trade Journals and fepors of 
ait well operations 
f pipe connections and 
fa Bowing 


at the bottom of an 
A “fish” is anything lost in_the bole which 
must he extracted of evaded. To “get a bone” 
to encounter hard rock in drilling. To “skid 
the rig” fs to shift the derrick for diling a 
new hole when the old one cannot be con- 
tinued, ‘The “stool-pigeon” is an instrument 
recording the weight supported by the dei 

Hick in the hole—and hence a “detective” 
showing how many feet are drilled in a day 


Miners’ Terms 

Cc 

tiny diferent 
laborers 


tempt for all of the 
ther mine employ 
‘ces who work above 
cround, and express 
their suppored uselemness by ‘the epithet, 
‘Company-busters"” 


machine 
that cuts away a layer,” a. few inches in 
height, from the ‘bottom edge of the 
The fide chipe the machine produces are 

“bug du 

wagons it 


‘before being pumped out 
n is built anywhere in the 
Drove the ventilation itis natmed a "brattish. 


Between the Acts 


"TE tramvirat, that rales the sting of 
the stage fs made o 

‘Carps,”. “Props,” and 
words the staze-carpente, the property mai, 
nd the electrician, Each’ of these captains 
has under his command a company of help- 
cers which is known by a name as distinctive 

are called 
es of “Prope” are named 
“Elenrers" and the acsitants of “Juice” are 
labelled “operator,” 

“There is an excel- 
lent reason for keep 
ine. these. terms for 
Ielpers distinct, for 
many of, them are 
“flats,” or Heat 
sent workers, and 
the three beads of 
the ‘backstage ar 
rrngements have Bo 
time to learn every 
new acsstant’s name, “Carpe” merely needs 
to call “Grips, strike!” to have instant atten- 
tion and obedience from hie entire tall They 
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OLD WORDS GET NEW MEANING 
IN QUEER TRADE LINGOES 


(Continued from pase 20) 


will set to work at once dismantling the set, 

“The “grips” will “skate” the “ats” Chat 
compose the scene across the floor to the side | 
for back wall of the stage, A similar order 
from “Props” to his “clearers” ‘will remove | 
the furniture and bric-a-brac from the se 
And meantime “Juice” and his “operators 
fare busy ‘readjuiting the “pockets” (floor 
plugs), “bunches,” and “spots” used in the 
Act Just finshed: 


Movie-Studio Slang 


THEN a stage play is put on the film, 
yoken lines and. all, the back-st 

lingo ‘Of "Camps," “Props,” and. “Juice” Is 
replaced by the special dialect that bas grown 
Up around the technique of making talking 
pletures 

“The set is called a “live stage” when it is 
enclosed. by materials that do not absorb 
tmuch sound. Where itis necessary to prevent 
ound ‘being reflected or echoed, a portable 
wall is used, covered with. sound-aborbing 
material, IL it is not intended to be photo 
feraphed, itis a gobo." IF it isto be shown in 
the picture when produced, it isa wild wall” 
ora "jockey wall!” 

‘Off at one side of 
the set ip 3 sound- 


frroot. booth 
the. “aquarium 

which terminates 
the circuits {rom the 
microphones being 
tied on the set. At 
the controls of 4 


piece of apparatus 
{nthe “aquarium” sits the mixer," 
Wor man,” derisively called  "dlal twister.” 
He blends the sound coming from the various 
nierophones 0 that the recording apparatus 
will receive the proper Intensities. 

When all tests have been made in the 
sound-on-ilm reproducing rystem, it ts re- 
ported to be "O. K. on the blops!” And after 


the sound-on-dise or play back aystem has 
been tested similarly, it reported as “0. K. 
‘on the clicks 


At last all is ready. to proceed with the 
action of the scene being fimed, “Lock ‘em 
up" is the command, (Close camera booths 
50 all noise will be ki 

‘The next orders are 
the line! Give ‘em A. C.I" (Send sound into 
the amplifier room and switch all recording 
Inotors into circuit, Start synchronization of 
Camera and recording 

‘When the scene hi 
‘inkies" (incandescent 
turned off by the “zatfer’ 
and his assistants, the day's film is sent to 
the developing laboratory for “rushes,” oF 
‘dalies." Tn other words the films are devel 

ped and printed overnight for trial projec- 
ton next day. 

‘When a sound film is projected at varying 
speeds, the interference of the sound waves in 
the theater auditorium may develop any one 
of our diterent detects Wwov-wotey”ut- 
ter,” “pargle," or “whiskers.” Also ‘poorly. 
tnaide splices im the sound-track of the finished 
film may cause “bloops.” And finally, when 
the soundtrack rune through the pi 
ff fine s0 that a Tittle light passes through 
the sprocket holes, a disagreeable hum is pro= 
‘Agee. This is called “sprock.” 

"The trade lingo is simply a habit which fs 
the result of humanity's clan instinct. Every 
Yocation-eroup feels the need of having its 
wn extiusive patter. Hence it develops, a 
Tuniuage composed of Enslish words to which 
itgives entirely new and unexpected meanings, 


have. been 
head electrician) 
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CHEMICALS TO MAKE 
IN YOUR LABORATORY 


(Continued from pas 


hate or Epsom sali substance 


in the beginni 


Many chemicals can be made by immer- 
sing a metal in a chemical solution. An iron 
pall placed in.a solution of copper sulphate 
will become plated with copper, If allowed 
to remain in the solution for several weeks, 
all of the copper can be obtained from the 
olution in the form of a brown powder. The 
contains fron sulphate 

n 
ilar processes in the same way produce 
‘other chemicals. The navel lead tree described 

PSM, Dee. "32, p. 5 

ls and zine acetate.” Inv 
ees can be preserved as 
a layer of oll on the su 


by: plac 


exclude the a, 
Dry chemicals as well as liquids often react 
to (orm new Tf tome powdered 
‘which ‘are white, are 


| be obtained by placing them in a pill box or 
‘tte und shaking them vigorous! 


may be stored In botties having tub: 


inary corks must be wed and they 
d by. the ‘chemicals, coat. them 
that 


Tightly with bot w 
not Bt their bott ound to 
perfect it by p nx cot 
| potind on the stopper, inserting it in the bot 
te neck and twisting it back. 
moving it up and down, The 
‘wear both surface 

Many 
in the kitche 
|e 

no . 
ised as such, Additional everyday” substances 
and their corresponding chemical names are 
Tisted on’ page filty-sis, 


NEW TWO-PLY STEEL IS 
NONCORROSIVE 


elt ea 
Inbar 


impanite 
imped, welled, formed, and polished, 
to the maker, and ean be sold at a 
will permit’ is use where solid 
al would be prohibitive in cost. 


SUNSHINE SPOILS HAY 


Ture, proverb, “Make hay while the sun 
mas been amended by Prof. E, Be 
, farm crop expert at the Towa State 
hie makes poor hay, 
s are obtained, his 
experiments has shown, when the grate is cut 
in the afternoon and raked into windrows the 
‘morning, as this allows the curative 

S to proceed more ellectively 


15,000 WEATHER TERMS 


Furriers thousand weather terms have been 
compiled by the U. S, Weather Bureat. They 
jnclude five hundred names for winds and 
thirty for hurricanes, 
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face of the liquid to prevent evaporation and | 
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WHAT TO DO WHEN 
BRAKES WON'T HOLD 
(Continued jrom pose 62) 


won't wear out,” he said 
ings that outlast a ca 
“Bearings and brakes are two different 
things,” Gus reminded him. “In a ‘bearing, 
we try to reduce the friction between the 
rts by using a lubrica 
Jost the reverse; we wani as much friction 
fas we can get and wherever you have 
tion, you're bound to have some wear. Your 
brakes were lubricated and the fiction Was 
reduced. That's why: they dida’t hold, 


are noisier than soft ones, 
We use this heavy Hining on trucks,” 


“QHOULD brake linings be set at 
nite clearance {rom the drum 

kin. asked. 
“sternal brakes will bind if they're set 
"replied Gus, "The beat gener 
jon causes the brake drum to ex 
ral brakes, it's alittle diferent, 
Since ‘the expanding drum moves away rom 
the linings and increases the clearance, Inter- 
nal brakes can be set up a litle tighter than 

‘external brakes 

“T've never had much luck trying to re= 
line my. own brakes," Rankin confessed as he 
watched Gus equalize the brakes with a por. 
chat clamped to the rim of 
pose I never learned the 


knack of it” 
"It's easy when you know ho 
but i's a trick not mat 


huckled 


"The thing not to do fs crowd the lining 


too much when you apply it. Alter T've ree 
Timed 


set of brakes and adjusted them, 7 
undred feet in 
tly on. That be 


‘Then T readjust them, if its necesary 

“When you're adjusting mechanical brakes 
don’t touch the linkage’ tnless you have to, 
That'll be set right when you buy the car, 
On" most brakes, 


the. cranks and. pull rods 
sh 


‘ives the kr 


leverage 

“That reminds me," Rankin interrupted 
“Ken Doyle, next door to me, ays you should 
always have two or three people in car 
‘when you make any brake adjustments, Is 
there anything to that idea?” 

“That a good thing to do sometimes," Gus 
agreed. “Vou see, on some cars, the rear 
may shift a trifle when the car is loaded and 
that upsets any adjustment made when the 
‘ar is empty. By working with an average 
fod, you can get am adjustment that will be 
fairly good for all conditions." 

How quickly should you be able to stop 
with four whee! brakes?” Rankin asked whet 


Gut replied after @ moment's con- 
Sou ought. to. be able to stop 
Sour car easly in about twenty-five feet whem 
3ouve going twenty mes am hour, Trouble 
iiSmost people don pay enough attention 
to their brakes to have them work that well, 

‘you woulda read about 30 


te 
“The. average person thinks more about 
color schemes, horse power, and cigar lighters 
than he docs about rakes, Take my advice, 

Tathully as 
ge the oil in your motor. You should 
never forget that your brakes are the main 


ini 
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HOW DETECTOR TUBE 
HELPS RADIO WORK 
‘Continved from pase 61) 


this way, the grid voltage, as illustrated at B 
in the drawing on paze 61, causes the plate 
current 10 decrease ¥arying amounts, as flus- 
Yeated at C. 

"The action of the srid of the tube thus 
liminates one-half of the incoming alternat- 
ing wave and produces uni-directional varia 
tions in the plate current which in turn, by 
means of earphones 


Station, 


N THE grid-bias detector, no. condenser 
land grid’ leak are used, Instead, the grid 
is operated theoretically at ‘sich voltage 
that with no signal entering the system, the 
plate current is zero. In other words, the grid 
E"civen an inital negative voltage by 
‘ouside means that stops the flow of elec 
from the cathode when no signal is received 
10 upset the balance 
‘Since the grid Is already negative and no 
plate current flows initially, the negative al 
ernations of the incoming wave have po 
effect om the plate circuit. Being. zero, the 
plate current can be reduced no further no 
Iatter how negative the arid ‘becomes. ‘The 
positive alternations, on the other hand, a 
rease the flow of electrons to the plate'and 
plate 
of the 
iminated 


and the po 
the plate 
aD, 


So far the consideration of 1 
detector has ‘been. entirely 
practice, the grid:bias voltage is made 
y'teas than the theoretical value 30 
signal entering the circuit the pli 
Feat i not actually 20 
‘The negative half of 
entirely eliminated but 
‘comparion with 


slight= 
at with 


detector thes 
oem shown at 

Jn both the grid-leak and 3 
tor ‘cireuits, the radio-{requencies are by 
passed from the circuit by condenser con 
nected from the plate of the tube to the 
cathode 


T 1S interesting to note fr 

rent curves of the two detector 
that in the condenser-grid leak detec 
plate ‘current is decreased from. ite 
alle and in the grid-bias detector it 
craed 

Tn the nest article in this series on the 
fundamentals of, radio, the so-called “char 
acteristic curves” of Lubes will be discussed, 


STRONG INSECT POISON 
NOW MADE CHEAPLY 


A srw menace to destructive insects i th 
development by U.S, Department of Agric 
ture chemists of 2 means of making synthet 
rotenone economically. "This poison, described 
kn these pages (P.S. M., Novy 31, p48) was 
‘tiginally made irom derris, am East Indian 
plant, and the roots of cube, a South American 
shrub. The cost of rotenone, ten to twenty 
dollars a pound, has been too high to permit 
{ts use on a large scale. With the discovery by 
Doctors F. B. LaForge and H. L. J. Haller 
of the Department of Agriculture, of a method 
‘of making synthetic rotenone, his believed 
that this insecticide will soon be numbered 
among poisons available to farmers in their 
war om inert pests 
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DRUGS BRING NEW 
ERA IN SURGERY 


stertorous, A soft anore i @ sure sign of « 
geod anesthetic. 


vapors under high 


vapors ander gh pres are ow para 
of many’ hospitals, Watching 
the dla the expert in charge controls the 
Strength and flow of the anesthetic by meats 


fof levers. Besides Keeping the patient uncon- 
scious by replacing the ether lost in breath 
fing, he must watch the type of tissue through 
which the surgeon is cutting. Some tissues are 
‘more sensitive than otbers and when the sur- 
‘geon works with them, an extra amount of 
Snethetie ts required to prevent pain and 


ke 

‘During this third period, the anesthetist, 
for expert in charge, must be alert to every. 
danger signal. He watches his patient like a 
hhawk, concentrating upon his pube, his re 
sptation, Bis Blood pressure, BS ees, and 

“The patient's color fs of prime importance. 
It indicates whether be needs more or less 
forygen in the anesthetic vapor. Jaundiced 
pertons and Negroes, consequently, are diff- 
ult subjects for the doctor in charge of the 
Anesthetic during an operation. In Negroes, 
hhe watches the lips and the color of the 
blood at the wound. A special instrument, 
Known a8 a *haemoxometer,” which indicates 


towels. By changes in the shade 
ff the blood oF the color under the finger- 
nail, he judges the patient’ needs, 

TL tecall one striking case in which a brain 
‘operation in Philadelphia, Pa, lasted more 
than to hours under unusual conditions. At 
the end, the doctor in charge of the anesthetic 
was exhausted from the strain, 

‘A middle-aged woman had been strapped 
upright im an operating chair under the big 
Tight while half'a hundred visiting surgeons 
watched a famous brain specialist demon. 
Srate an innovation in his’ work. Without 
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DRUGS BRING NEW ERA IN SURGERY 
‘Continued from page 102} 


instrument known as a cardiotachometer, 
Which has been invented by Dr. Ernst P. 
Hoas, of New York City. it amplifies the 
beating of a patient's heart (000 times and 
fives instant Warning of the approach of a 


risis. 

‘The fourth stage in an anesthetic by ether 
is fortunately rare. Tt is the stage of the 
overdose, when the patient reacts unfavor- 
ably. A thready pulse, feeble, uneven breath- 


imulants are applied. 


ONE ithe Ht sns of recovery from an 
‘anesthetic is a slowing down of breath- 
ing, The rate often drops to twenty inhala- 
tions a minute and sometimes less As con- 
sciousness returns, the odor of the ether on 
ihe patient’ breaib usually causes vomiting 
Gauze soaked in vinegar, essence of orange, oF 
‘other aromatic ols, i often placed under the 
hose on the upper lip to ill the ether odor. 
In some hospitals, the fumes pass through 
‘containers of such volatile oils and reach the 
patient with a pleasing scent. This is not 
necessary with nitrous oxide, for it is pr 
tically odorless and bas a pleasing sweetish 
taste suggesting burned sugar. 

‘in Akron, Oblo, a few years ago, a spark 
from an X-ray machine touched off an ex- 
plosive mixture of ether in an operating room. 
‘The blast shattered part of the apparatus but, 
fortunately, injured no one. Because ether Is 
ah‘ exloie, special reautans are taken 

‘operating, rooms. Mercury switches 
Prevent ‘sparks; metal strips in’ the floor 
‘ary off static electricity; chains from the 
legs of the operating tables and anesthetic 
‘machines ground them to the steel of the 
hrutding. 

her is two and a balf times as heavy as 
ais, 40 during. an operation It descends and 
forms a thin blanket along the floor where 
explosions are likely to. occur. Ethylene, 
new anesthetic gas which is increasing i 
epulanty Because it produces dee hep 
lasting longer than that resulting from laugh 
igs, also highly explosive 

‘One of the movt important recent innova 
tion is spinal anesthesia, “Neoealne, a French 
drug, is Injected into the Tower spine, dead- 
‘ning the abdomen and lower extremities, 
While the patient retains full we of his arms 
And is perlectly conscious, sometimes reading 
‘4 newspaper oF listening fo a radio while the 
‘operation Is in progress, 


DURING the pst three and ball years, 
‘one Brooklyn, N. Y., surgeon bas per 
formed more than 3,560 operations using this 
type of anesthetic with remarkable success. Ie 

tes nausea after the operation and 
there is no excitement stage as there is with 
ther 

Tt was in Brooklyn that one of the queerest 
happenings ever reported from an operating 
room occurred recently when a patient on the 
operating table sounded a fire alarm! He wae 

king out the windaw when he saw flames 
another wing of the building. A waste 
basket bad caught on fire. His quick warning 
resulted in speedy work that kept the blaze 
from spreading. 

‘Two new ancathetics which have been in- 
troduced only recently are avertin and per— 
nocton. Avertin is given by rectal injection 
and is’ particularly ‘useful for short opera. 
tions. Te acts quickly and the effects are all 
over in an hour, Perioctoa is taken by mouth 
br injected into the veins. TL puts the patient 
fnto'a deep sleep which lasts for several hours, 
during which time a major operation can be 
performed, 


Avetin was the ssethctic weed with 76> 
marlable seco the eee operon upon 
Henry Ford, the famous automobile mama 
faeturer, in’ Detroit Because i imposes 
minima of strain pan the heart, the Dew 
dros was sekcted by Dr. Roy D,'McClore, 
Head ‘of the Ford Hospital and the surgeon 
tho performed the operation for appent 
Uis'ted strngulated hernia. After the opera 
tion, whic required forty-maimtes the prot: 
Tear of the sstysnine- year-old. indus 
twas highly satstactory. Tn les than the usta 
Time he was abe to ave his bed 

eal atte are now Ding sed ie 
quently in major operations: Novorane (one= 
stventh as damserovs as coesine)eucaing, and 
iensyl alcool are finding wide favor among 
stron. sll srery eal antes 
are often employed in pltce of ether. They 
deaden the skin and flesh where the inches 
is made. After the bane ie reached, there Is 
‘no sensation of pain 

‘Not ong ago, a" Long Island physician 
vas injured inva automobile crash A bone 
tolinte, sn inch long and halt am inch wide 
itd'to' be removed fromthe Base of 
brain. All during the operation, which lsted 
forty-five ‘minutes, he retained conscious 
‘es dacuning the various steps of the work 
‘with the surseon 
W Eben remarkable we of local anes 
thetic in major surgery was the operation 
which Dr, Evan 0" me 


WITH «steady hand, he made the ince 
in, removed the appends, placed the 
pune-string stitch of catgut around the stump 
tnd pulled it taut. He'was out of the hore 
pital, following the operation, in Jes than 
the sual time: His esperimest, he: pointed 
‘ut, demonstrated that’ when the system Is 
hot! burdened witha general aesthetic re 
covery is hastened. 

“The newest local anestetic {6 diothane, 
recently discovered by Dr. T. Ht Rider and 
EW. Scott, two Cincinnati, Ohio, chemists 
TC is Said 16 deaden pain longer than elther 
novocaine or coraine and Yet has Do. habits 
forming: properties. Hecause of the slowness 
with whith the ancatbetic disappears after an 
‘operation, it keeps the patient comfortable 
ionger than is wually the ‘case The new 
drug is closely related to 4 number of sit 
lar organic anesthetics which ate not particu: 
lary elective. The potency of diothane is 
said fo be accounted for by" few slaht 
‘changes in the postion of the atoms in the 
chemieal compound, 

Eighty-seven Years have passed since Mor- 
ton demonstrated to the doctors of Boston 
the mapie power of ether fumes: During those 
decades, medicine har traveled far en the 
oad to. palniess surgery. ‘The safety” and 
Slectivenen ‘of anesthetics ave™ Increased 
‘many-fold. Month by month, surgeons report 
few feats which ad fresh chapters to" this 
thriling story of conquering pain fa the op- 
‘erating’ room, 


EXT MONTH Dr. Damrau will tell 

the amazing story of the human car- 
entry that takes place in the modern oper- 
Sting room. He tells of living bone grafted 
from one part of a patient's body to another; 


of severed arteries sewed together; of paraly= 
‘is cared By surgery. Watch for the March 
ime, ont February 2, 
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Transatlantic Air Line Links Two Continents - 


Aloodlights at the airport at Cadiz, eighty 
rails up the Atlantic const rom Gibraltar, 
fourteen hours after the takeoft In Bern. 
"There the Bathurst plane is warmed up for 
its 1s00-mile dash southward across Alien. 
Leaving at sunrise, it swesps down the Span- 
Jdh const, ut over the Rock of Gibraltar and 
the ‘narrow entrance tothe. Mediterranean, 
fand ‘berins the lonely’ fight across. moun 
Uingus Morocco and the wastes ofthe west- 
fmm Sahara. All day long, hour after hour, ft 
Fishes through the sky" above desert sand, 
Tolling and monotonous, Toward evening, the 
Senegal River winds across ts path, Tangled 
Jana ae now Below, Three hour ner, the 
leks of Bathurst appear In the dosk. The 
plane die dwn’ with throtied motor a & 
nding on the flodlighted field. Tt has been 
inthe a elahteen hours in one stretch. 


FOR ths ocean Je of the 7 winged 
boats ‘produced by the. famous "Dornier 
factory are used exclusively, ‘The first. ma- 
chines putin service will be, twin-engined 
Dornier “Whales.” Later, itis planned to sub- 
stitute giant twelve-engined DO-X_ models, 
fitted. with special staterooms and. Pullman 
beds for passengers, 

‘The twin-engined machines have the mo- 
tom placed in andes ove the Bh mane 
plane wing, one 4 pulling: In 
the bul, below the wing, immense gasoline 
tanks hold sufficlent fuel’ to drive the two 
400-hone-power engines for nearly fourteen 
hours, With throttles wide open, the Whales 
wil rush through the al at iore than two 
mlles a minute, 

Hoth on tropical alrways and in northern 
Siberia, these sturdy’ machines have demon- 
strated’ their endurance. A remarkable ex- 
‘ample is the old Dornier-Wal, D1422, whieh 
recently” was retired from service and placed 
fon exbibit in the museum of Munich, Ger- 
many. 

TU began its career in 1925 above the Arc- 
te ice when Roald Amundsen and Lincoln 
eth Pole 


2S ernest 
a eg: 
WS, San tea 
160 Sera LSet 
pioneer fight from Germany to America, in 
Ble en eka 
ae aoe at kek en 
and Labrador, After seven years of exploring 
uncharted skyways, D142? was still fying 
"ies SpA Sa ey 
et Spit Sati, Da 
Sar ree 
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of sou 
‘olume i est By adjusting the loop to 
evap a iy aie voles, he 


‘comes down, in a Jong slant, 
9f spray, and slides up on the canvas without 


Movie stors must rest between scenes 

despite tight gran that can't Be sat down 

in without disaster. This ingenious rest 
chair is the solution of the problem 


‘utes the Westfalen is azain a toy ship, 

A litte after two in the afternoon the eraft 
passes the Equator, From then on until dusk 
i plows straight ‘abead for the Brazilian 


‘across the water 
before the island of 
Fernando Noronha, the first point of land 
met on the westward passage is sighted, It Is 


Iy‘more than eighteen hours: By catching the 
sight plane or the south, tasengery can 
rath Rio'de Janeiro by til-morsing snd 
ample me hi ure to ie 
fapital of Germany to the “apa o 

(gL Germany"to the ‘apa of Brac 


Eup in the rover drction, crs 
"Ting cata drm es es 

ay to 0 day Tonge Near the 
Egat, where the Sind croing wa 
tradewinds low stadiy<‘rom® the "eas 


ing ing west ado 
them down fying ea Ns i erly" the 


from 


reverse of conditions over the North Atlantic. 
‘The first pilots who bridged the South At. 
antic on wings all made the westward past- 


age to get full advantage of steady tail winds 
Te is interesting to note that the first ma 
chine to blaze an air trail from Europe to 
South America ‘was an early model of the 
Dornier-Wal, the type of ahip tobe em= 
ployed on the new ieway, In 1936, Capt. 
mn Franco and three companions ew 
from Spain to Buenos Aires, taking two 
‘weeks for the journey and making frequent 
stops. The takeolf of the historic fight was 
‘made from the very bay of Huelva out of 
which Christopher Columbus, 434 years’ be- 
fore, had ‘sailed in his ‘Sante Marla on his 
voyage to the New World, 
first non-stop crossing came in Oc- 
tober 1927, five months after Lindbergh's 
dash to. Patis, With one companion, the fa 
‘mous French yer, Capt. Dieudonne Costes, 
left St. Louis, i Africa, and headed 
his Hreguet kind. plane southwest over’ the 
Aulantic, landing nineteen hours and twenty 
minutes later at Natal, Brazil, 
In the two years after Costes’ exploit three 
pilots ew non-stop from Europe to South 
"Two started trom Seville, Spain, 
‘while the third, Major Carlo det Prete, took 
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